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ajcm ^ifrm : iro (Symbol) ?T 
i.i ■= f n*4T^ c t 2j'®l<p^i^ 

Wtfsrf^ 5 Sj'ol4>l\5 

J.O %Spftf‘tfe i ? 

i.8 

)>.<t f% c fjm « >ivitwc*m srD^rsp 
J.fc ^«r<l®l « ’’rf^lJlFTCI 2)'StW)ii 
J.8 wl? oC'tj'fl 



i.t» 'Q fesmr^ srffa^riR. 

1.10 tkw 

1.11 ^fawa ' s c s m ^ 

1v®)n ^r**rm : ^35 

0 R'»l®tj'i| 

3.. ^ 3 RPJ '5tv^ s -Ml t%R 

•i.-o «Tn°*n?P ®lR<i'»t*i<i f^nrsi 

^.8 «4)^®r.^.e 

^si^’Tto 

^..'b 1 ‘Io<t><iI fvtR oM 

3.. 8 «Tt« <3 
*> ^f*ji 

^.t» wi 

*.jo *#*11*1 

01 ^ oiF^f ^3PT^. 

^**rtrr : ^v^lxt c 3 ^ 

o.i oto 5? ■‘iflrtpi 
0 .$, c’icCfi Wit 
0.0 ’TWa't oitonH^] 

0.8 Wit 

8 . i c^tf*^ > 1 ^ 

8 '© e l*R r i<t ^31 
8.0 '^rjo 

8.8 %t 

8.<^ ®pnf^*pf 
8.\b ’ifW'f 

8.8 C*nPl‘T> 'SPPP51 
8> ^3 
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•"l^srsT 'ST i OT?I : 

4.i 4^041^1 fi^si 

4 . 3 . ISpssf 

4.4 ' 5 T5T4ts[ 1i'»'Sr 
4. 8 fiS^St 

4.4 

4.3 '5fT?p5W<l 

4.V w 
4.^ 

<hio ^f^^tftferrsi 

4.ii 40*fl ^iS^StfafetlilW 

4.i^4^°<pg<r:sn;ifj Jjlf’lfejftl 

4.i4 <r>|$.'S 

4.i8 4443 b'^'^'Si 

4.^4 ""Win t^^sr 

4.i3 7 7t<l^ c t b'jj'tfst 

4.2> H WTt? 45^3? 

4.2>v wt? ^«'St 
4.JS>f3 
CAo ^3 49 
4.it> ^31°*t 
4.^ *H4 
4.^.4 

4.i>8 fsm 
4.^4 45T4t^ y®344 

(tA c i 444^, Prarfes? (^4 
4.$.br ^stTW^t? «N 
4.i> 'i|'§\s«14 

4.40 «W 4§1?J C4®R 

4.41 C4?H 44 #44 W% ^ 

4.44 <[#■?} 04144 

4.44 ^#5f 14144 ii)4 1^4 

4.48 041*44 

4.44 C4#?1 414 

4.43 04t#?J ^3*13 

4.4*1 041%I C44t?.4 

4.4b - c4t#?r #4 

4.4r5 #t<[34 

4.8o «J3I4T3 ^4 
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wk = f3rc^r c tf5rf% 

b.h fe*tlT5 Qi(,<H c lI5)R>«p 'si^lc'a'a ^jaj 

bA C^ 5 I C T ' 5 lR i ilc' ? f5 wfbiiH 'S fbsjt (.■'Wi'fa 'JfW 

b.b R)g < pMR['s<p <e C®T*I 

b.8 ^sfC'=i'i}>c<r><i fB^ 

b.<f RR>j| CWI? 'fer^j R)c < Pt c ll‘ifb«p 'src'T^CT 5 ^ ’SfH 

b.b QlC < Pl e lRjf^>'3 '84°'^ < j4 ’pj 

is. 8 ®Tsp r 3 e f' 3 J3 

b.b- l'3M>l c iRlfW '’T^tTT^b 
b.s> Qic < ?i c iRR> < p "siw 5p»i^ 

b.bo fe^t e tf5if%^ wt’t-Rra'n;^ 
b.bi Rt^ld'fa ^31 
b.i^ 'sl't'5 3J5 

^ C^TC'T^ 

<b. b8 'SW C^fC'f? u)Hc«t' 5 < lRc>?l 
b. i<? Rk.<pHRR><p '^3J -*1\b. 

<53. ib fiiq(. < Pt c lPif'i><P '$TC«( , J)»C.<5><J ■»tf^ 
b.h8 l3SWT £ tftf^ C 5 ^ 

b. lb- lic < l i 1 c l(»tl'»<p '5JC < T^ 5 J^ 'sjGttJ 

b.i i% Qic^HlRfi'p > i>lt < M e f 
b.^o ’I'di^'ilti , 3^' s i‘^c<i 2 <i ■sr: s u 
WT<ST5T ^*OT?I : C^1Jr3? 'S f^ c ffTFP 
8.h Rt'ftW 
8.3. RKlilC'M 
8.b CT^ 

8.8 flfTTH 

^B*t ^sT^rfn : c^ss-n 
tr.i cbB-sJ sthl^ 
b-.^. 0&1fe Wffi 
b\b C®t? 
b-.8 C^1®R 

V.Q '8 e W®f 

b-.b CbS?) $8 ^<8 

tr. 8 Sift 38*P8 

^*frfrr r^t^rt^ ■^rTtf^rf^ 

JO i£|<]sh|Q)<p ^Htv^ 5 *18ifb 
JO Rajlfil'P -JjMtv^ 5 <> l8\fi 

ts. b >iHb(.=l ^ra®! C38T 
is>.8 ^3 

SO tg-8^3 
<!>.b *l<!]^3 




Js.b ^W® 5 ! 
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jo* cnm ^ 

' c r*r s T ^*^TT?I : f%^il 

io.i '5R ,!> i^^ '®ni< c«r*t 

io.5, '5 r: 9 W^ %rt 
io.© 'o|'an<p«uet« 'Q «rtf 

10.8 '3)'a<j4'=i(.fc'i'Sl ©iPl'fl 
io.<? Sbbl&W 

io.'b 3i<1<p<riC , i7<; ©TlC^^H 
io.H ^'SSiW 

10. tr v ^'34<1<t>=i 2i4l<t<t> 

^5r*or?i : ^rsrr^T^r f^TTt 

ii.3. 

11. © 1 oi»H4 

11.8 Rt<J>l e lfvi('s < ^ ’TSff^’R 

ii.<? ’fsttflft 

ii .© ^i><p 5fniR^5l«p 3 - w , w*t 

ii.H ^3! 

ii.tr ^OT® 5 ) 

ii.sa >rsrr<s*H 

11.10 

11.11 
ii.ii. 

ii.i© 'seal's) > l 1 ll < P |r H 

■^T*r ^sr^oiTi : '=r^N^ c r 

i$..i £(sfsi ^‘fOT < P <r 1 J 1 ?l < S ) ^ e t 

i*.* ^TTifRf^ Ti^fgef 

iit.'O ©tlsf*^ J l51<P<5 c t 

^sfftn : *mrr csff=t 
i«.i *mn 

i©.i. 'fmt 

i©.© R>f?pffa <R1 
i©.8 ©I%j tft?fl 

i©.<? ttrat 

i©.<j3 *mn 

ic.s *t% c*f% , 5fg^r^R 'Q 
i©.tr C5®T^ © 'Stff^TtR'l GSf^t 
©.& R 5 ^ ©RTiH<r-?l «Hf *f% (25^S R®f% 

i©.io R<w c3^t 
i©.ii ^RraBic# 
i©.i* R'lTW'S 



b- 
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^ir* ri ? if^5 c*nr c*r i RtRR'T® crrt rr 'srfsofsr^ «m<i ^tsj- 
^lajtat ^ts^ 5 rrr rrr £iT?rt ^vtRR ^j^ssIr tcr '^rtn 1 'alws ^sitrr 

^JjRQtRtRi 4R 5 "?ftR fRN WT '«|(.n^ R'SR (.SRcr Rt RlRCR CRtR C*T?T ^RS. RR 
RRiR. C5N cRMi*. <ll(.'o <PW ^JjRsfR CRR RC*t RIc«R I »t^>l ^R RlR R^ 
KIWI'S ^IRStJ RtR R^tRR 4IWW I Rf^tf^R 5 ’JW $RR <4Rf^ «ftRT 
^Jlc*R RlRR l *l'»H 'siotc^ R>£R ^llC.<f>H I ^l©tlw CRRR ^T3R R? 9 fl'3'Rf RR ^»T 

r€R rt ^sm c3%j ^srj rsrr* rr i r^rr sn^t cr^ 

^JRR « C5t| R5R| ^CRt^l <^.115^ RffiM'tvo, <WlR-$RlR, 

WflftR>, %^t e tftf%, RlRftfo-sl 4RR3! RRffiRT ^CRT^ I 

RtRlfRR 5 , 5H>iil*ljfi|<P 7C'o ^3R° <K3 Sbb •'’I’flC*! CRRRR ^|3I-^|J5) ^RTRRR^S RT 
Rf^cR tSc*^ RRfiR 'SfRTRR < fRC'o 'sftRR ®MJ R^IU 'S^rrs ^RRRR 
WRtR R£R RtR <p1r I ^RTCR SfR^s ^‘t'-fS RsRT Rc*l*i'»l(.<l <KR Rlf^f, Rl®fosR 
^RRR> RtRR RfSRT Rt'SRt R$R R^Rft R^jR R^R SR ^STR# RCTR 

Rt°RT CRRR cbl!| <“<11 I ’®lT*IR 5 fR, RR>R CJ^Tr RRt 

ftt® ^sflstff '5TCRR ®tRJ R^fc 'SfRlRR't Rjfwf RW» RRCR I 
^jfR^l^s 7R-(R»fD<1 ^tRJ R5RT fiffsfRf RRf^ I 7®T R^FM CR CRtR 'arfwtlR 
RllW '2R c f RRR i4R\ '®t RlRf® RSj^RtR ^5RCR CRRR C5^t RRR I 4^1 7 1 
^RTMR^pRR Ws RTRCR £R% I 

Rt^ R4WR ’SttRT RIRtR Rt ^RRRCR '5ITRCR WtRR RfRJjR RT<# 3TRC^ 
RCR RCR R5R I 
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CW?rtft*oi8 CRlWRRRt 
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(WtR 1©rEP!t RRT RTR, ‘WM *ttfe fRRRf& RTWRIR RRIHR 

R*t$'i Rt*t ^R ? «C<I CR ^R 3 R^RtR t^<3R CRZR, R^sR 3 ’ | >|psj, 'iHC«M R® fRRSfO? 

fera crirrr R'SlJifD rrr 1 15% ^r-siIIwr r*!^ Rt Rf% wr, cr wh 
ttirrh f*tfes crirw 3 ^ ^r^ sr^ <hc=i r&r® ^r^ ^sr few i 
'©W | 5' S R ^-^<p«t*i ceik-'Q ‘ 5> f1c<lH RKlR RRW. 'SRR 3 RTRR R1RTR fe<l$, RR 
RR° '$Ht ®lw> '©IH'W R1R l WWW 5 RW <P(RR (RtRT ^“R 3 RJW 'RM*R 
RtR), i^feRR RRilbCR R® SiCCfe' sfCSJ^fef ^*©5 1 R>M Rrf® R>1<M 

rrwr rrirtr wr i rurriri rsrw ririr 3 ^rr cr r®r^ w ^ti^crr rcrj 
featCRR R®fe tR®M K^[ Wtw *tf*t® ®R1 RfWt RWt ®tR RWJ ^TOH 
<3 rt«r i cRtR^R ercRtetWR ®tfer^ rrwr fRf®$ 3fert wfew rrtc® 

RtRJ RCRfe, CW £fwrfe? WWW f?tCR RTtfelR RfRCRfe fwttRR 
, 5R3K( x ft^ I 

<srr £(^ ^wt, r^wr rmir 1% rw ’srw ^wn ? ^r ^sr rri 
rir, rrj RtcP cRtffe ■?cr rrr| rr-rtr rrc® «<p ^ ffe 'siffetR 

®RCRt $R|r, RRJ R^S fRRRR <pCR RT^CRR bcR J T«R's RRRT 

R5RTR efCRT$tR RJRfe RTtJCRR ©tlRCR I fesf? CRI^tR WI4CW feRR RTRt Rt 
f^IRRCRR RfRRTR R 3 ®!^ 3 AWlf ®1R RtR RtRt RR CRCR 3 ? RRc'J>l 'RWR ^JE>Rt | 
, RR*fJ is <M*fo CR RRW R»»lt<J, CRRR RRifiR Rt^jRT iRCR ®1RT <Pt1'S ®t Wt®r 
Rf%® R?tR RRT R^R RR I 1%1 CR RR ^WURt RRI SIW I feetPR W 
*rtRR RCT '*11®} '^liilOtH , lRt>y X5 rW*ft3^ ^.Wl ' s nRI TOCI £t<R 
C^tHSR fed- ^ ^Stt ^TW $*!(.'© I ^Tf '5W *Tt I r5 fW*llcai'3 

rrrt w ^rra ww twfe c&ft ^Riw pp riw 

~sf t ’T^f, RmRiMT *R I 

fit?} ^ #r © RT ^Rtf^R fe R 3 ? #^0 W 

R C HI RRT’ CRW I RRtfe fe ^C<RT ‘n c Rt-fWR’ fet«. OT RwR RtRt 
’t^RI Wf RW RtW ®tW^ 9 rf®t® RRT I RRtf5 \5JCT^> Rh<) ^(CRtWt I 

WtWfR firtfR *rra W*f, <?$ CRWR® ®ftR’ttR l? tfe’ RSRTfe fe»R 

^rtw I 4R 3 ^RtR ‘#t®’ RW RSRW'S <5R felR 
fei RfsWRt CR»f R 31 ! WIRWR I CRlRT *liaiRw WRt RR CT Rfe®R RWW 
fe# fe ^1, RRI : i) -551 fefK WT 5 [WR RKTWT R-Wf RRt R1R CT ^) 
’t'tRT Rf«ftSs RW RW RCRR RSW R5RI RlR CR ^ife ^R' U) RvRjtRR fetR %E5 
R^CRR Rfe I ^SFHT RsRjTRR RSRlIR Rfe®R RR RRR '"fW RR'<Sfit RJR^tR 
RRt KR I o||®t^l'=1^tR fer RTTRRt *ife Rt R=TC® RRRt Rt 

io 
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HSRltRR Rt, RH# RT$t RttRt RJtRR ^CR RffeCRT^ I RTHT RTHC5 

*HtfrtR«, ftetRf'P5,®tj|fi|R>, Q)C<Pl c ffsrf%, SF5f% | 

R5RH1I3RI ^cr# rh RTT$ltRfi>'$i (Mathematices) i RHtft> 
^CRC^ iJtR 5 RH ‘RTIRH’ CRCR 5 ; $ RRtf&R '3TtC s T ^CRt f*TO 43 1 I Rlfi5' 5 'ff c 1(.'3<i 

t?CR§t rr RjtfRRRrffiH 5 ; ^ RRtf5 'rjiRhcrh’ rsrr rftI'Sr i RitfRRRHf 

RtCR HSRjt I 'STJ |[^r® RT C’RSRf'tC'oR ^SJR# RR fst'SCRfiJ I ^ ‘“PR# iflTHC^. 
^fft >*R° RfRHTR CRCR 5 I (fe'S Af.va ^R° C*tGa 5C95 R^IR RRT) I 

Qq^c.'sra r©«sTD crrr, Qvoc.'sr 'S c f|'S c t f^rc?r HTC3R CR f%»tRfi> Re© S(i>t?. 
®tR Rts^n ^ i ^cr%® trm’ Rsfa fgrssr crcr^ 

i 

CR C4H HKtR Rf«tRsR CRH, Rt 9m C4H RRRTRRR 

RRt R1R Rf I RR*tJ Rl^CR "QCR RT RCR HCR RcRR 4C3 C^RTCH 'S'tfS 
RHTRH RRT RtR RCt?, R-s ©tR«i f<r>% RRC® C*1w^ WCRT C4H THRTR 
RR??H HRRRR I 4 RRS? %fRR efcmWR I 44-RtR ^RR CRRT RR ; ^,- 
RT fRCR CRRT ^CR l RR ^RR CRRT ^R CR RH3T (RR CRR5 Rt ‘R#’ RTR3H 
RRt RR; Rt fRCR CRRT R£R ®T (RR R%Rlf& Rp5 %Rt CT^ I 4^®tCR RTfi> Rt 
CRH5R ^RR fHCR CR RRRtRR^ RRT $,c®l 'SR^ RR CR'SRT RR RTft> Rf®t® i 
CRRtRT Htft> Rt RlfiH ^5RR RttR IjfeCR'S ^ 4l'5rft5 RRtRR RRT RtRt I ^stCRR 
RTtt’Rt^tCRH WtR iRR 5 RR CR'SRT RCTti^R *jf®t-RFR I 'RR*tT 4 RTRHR C*RR RT 
RRf CRt, fRg Rtl^ZR CRRTR RT RsC& CRRT'Q RTf&Rt't® RHf[> RCR CRC^ I 
RTft>Rf®t® RR^R 4RR WRRt RlRf CR *ttt3R HRRRJ ^55 RRlTHR RRRtRRR RRt 
RR I 

v£|Rr gf»j '^TRt, RT^Rf^s RR %5Rf^C^R 'a*f| l ^5t 1% ? Rtf^Rf^tCR 
R 5 R4'SRTt RsRlt RTRRR 4RR ftfe RR^ I fRR fRiRf^R® RRtRt R?.RTt RT 
“%St” RTR^R RRT "5R RlRTR RRRT I CRH'S £f#R (^SJR^tCR RtCR RRf 
TrVR’) rt CRH RRR fRCR RHfHT Rs’tlt Rt '%ST CRTRTtCRt ^ I sftfH 
RtRRRCRR fRf*f§ Rf'TR® ^R'S^ RRSfRR RT^Rl^tR 'S fHrRfRCRR RCRT SftTSR 
RCRR I 1%fR fHiRf^tRCR RR fHRf^RR ‘RRjR Rf^tR’ I 

R^tCRt CRRt RtCBR CR, ' i 5f«rfR CRRttH^ ^tR^ttt^R RtRg RTR RtfR 
Rt CRR, RftRRIW ^T RRRR ^RR fRoR RCRt I R«R^ 

RlRt RRt ; RR tR®Rf5 ^C55 sflfH RtCRR CHtCRR "jfRft ^R° lR^RRt’3 RRRt 
RRRt I RRRT RtRCRR fRCR RRRT CR RPtCRR HtRR RCR RRB's RR 
RCRI'a ^ ^ ^T RRRR £| RR ^Rt^ RRRH I RtR R^RR HRt%R C*tIRR 
fRCR Rf^BRR RR i3R1t> R^R HfRR 2RRR RR 1 C>ifD RCC4 ‘RcSHR RRr’ 
RtCR ^KtR#CR RRt ^R RTH#t1^RRtR RTNIwfiJRi I ^1R 2RR4 RCRR RRt^t^t 
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I X'flljsrw *6 fo*HMMPHIh cIMH'J'llR «tt£5f w 

#f® 'btptcsj %»m ^ fo*R i ft 3 ® w<i RRt ^rt 

i£)^ #)C'*<1'3 ^lf#1<l ft ST> «t - *t f$ <ft ^,(.->1 <J'3 «TC*i)l) Vt 3!§H 

'»I«C'o 3 «llcd® <2$ 5 tf#'5a ®l»t><Mc4sl ®K® I 

«ifra ft^t? ^rm?n Tj$ft> «n?t awn^ ^ 
<# I ^#r $m #® (Pi'S? ®JWRltr$) , '5R]fi> Trf*FS stf# I 

CT *f|sn Wl 4W=t ^ 



(Peour Mathematices) ftrc*rc i ##? RHt art^RTf ^brxrj 

fossipra rri r#? ^nc*t i rot <iot^ ’Wefftsm, <Rnmra,- 

C®tjlft)*( < IT3, '5##, af#5 i (R (R ^<*1 4 RW3 ftfsjf RRT*ftOTf 

RSTC^f cTTC^t w?t RtR Rfti® #f® <rt Applied Mathematices (Wltflftr® ' 
Rfl^iWfN) i 
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fw (Symbol) 



(Symbol) 


«l v ®k < p3 *iN 
(Symbol Name) 


(Symbol) 


•tl*< 

(Symbol 

Name) 


= 


(equals sign) 




’Pfra (period) 


* 


'sprsfH (not equal sign) 


a b 


(power) 


> 


•g^rt (strict inequality) 


a A b 


caret 


< 


-fit's* (strict inequality) 


i la 


(square root) 


> 


^PTR 's <ps<T (inequality) 


Na 


(cube root) 


< 


*1>IR s fijS* 
(inequality) 


Sa 


b'gjsf 

(fourth root) 


() 


(parentheses) 


n <a 


nth (n-th 

root (radical)) 


[] 


^§trr (brackets) 


% 


(percent) 


+ 


WPt (plus sign) 


%c 


(per-mille) 


- 


f^TTpq (minus sign) 


ppm 


stf® fi|Ri*w 
(per-million) 


± 


(plus - minus) 


PPb 


stfs 1 *Pbh 
( per-billion) 




(minus - plus) 


ppt 


£tf% QPut't 
(per-trillion) 


* 


©t (asterisk) 


-r 


1 ®W (division 
sign / obelus) 


X 


3P f/«*f (times sign) 


/ 


(division 

slash) 




^&/'8 e t (multiplication 
dot) 


- 


(horizontal 

line) 


mod 


■ 5 ® (modulo) 
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(Symbol) 


<0v§k<M »tfst 
(Symbol Name) 


eftlfas 

(Symbol) 


spites *1W 
(Symbol 
Name) 


Z 


C^t'T (angle) 


AB 


(arc) 


l 


o$t*t (measured 

angle) 


1 


(perpendicular) 


< 


spherical angle 


II 


(parallel) 


L 


■WCW (right angle) 


= 


congruent to 


O 


feiD (degree) 


~ 


(similarity) 




arcminute 


A 


fs^sr (triangle) 


/ / 


arcsecond 


\*-y\ 


(distance) 


<r> 

AB 


''spffa C3*JT (line) 


71 


(pi 

constant) 


AB 


(line segment) 


rad 


wfe'tiH (radians) 


AB 


<tf*I (ray) 


grad 


6Z5 (grads) 







(Symbol) 


(Symbol Name) 


(Symbol) 


(Symbol 

Name) 


X 


x variable 


*! 


exclamation 

mark 


= 


equivalence 


M 


single vertical 
bar 


A 


equal by definition 


fix) 


function of x 




equal by definition 


(f°g) 


function 

composition 


~ 


approximately equal 


( a,b ) 


open interval 




approximately equal 


[aM 


closed interval 


oc 


proportional to 


A 


delta 


CO 


lemniscate 


A 


discriminant 



J8 
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<sc 


much less than 


I 


sigma 


» 


much greater than 


II 


sigma 


() 


parentheses 


n 


capital pi 


[] 


brackets 


e 


e constant / 
Euler's number 


{ } 


braces 


y 


Euler- 

Mascheroni 

constant 


UJ 


floor brackets 


<P 


golden ratio 


M 


ceiling brackets 


n 


pi constant 



S.8 (fifoift) jfrrtgfe 



(Symbol) 


sl'^k'Wl Hi 5 ! 
(Symbol Name) 


(Symbol) 


fij'olc'M 'll 1 ! 
(Symbol 
Name) 




dot 


Ik II 


double vertical 
bars 


X 


cross 


A T 


transpose 


A®B 


tensor product 


At 


Hermitian matrix 


fay) 


inner product 


A* 


Hermitian matrix 


n 


brackets 


A"’ 


inverse matrix 


o 


parentheses 


rank(A) 


matrix rank 


A 


determinant 


dim({7) 


dimension 


det(A) 


determinant 







i.<? srtNs^ 



ef^Sfo 


sl'olc,^ *lN 


(Symbol) 


(Symbol Name) 


n\ 


factorial 


nPk 


permutation 


nCk 




.13 


combination 



ic 
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i.'j* TOMM 'G 



€|'S)^P 

(Symbol) 


sf^lcwt HI*! 
(Symbol Name) 


(Symbol) 


(Symbol Name) 


P(A) 


probability function 


Md 


sample median 


p(a n b) 


probability of events 
intersection 


Q. 


lower / first 
quartile 


B(/l U B) 


probability of events 
union 


q 2 


median / second 
quartile 


P(A | B) 


conditional probability 
function 


q 3 


upper / third 
quartile 


/w 


probability density 
function (pdf) 


X 


sample mean 


F(x) 


cumulative distribution 
function (cdf) 


s 2 


sample variance 


M 


population mean 


s 


sample standard 
deviation 


E(X) 


expectation value 


Zx 


standard score 


E(x | y) 


conditional expectation 


x~ 


distribution of X 


var(X) 


variance 


~n(u7) 


normal distribution 


a 2 


variance 


U(a,b) 


uniform 

distribution 


std(X) 


standard deviation 


expQC) 


exponential 

distribution 


Ox 


standard deviation 


gamma(c 

,X) 


gamma distribution 


X 


median 




chi-square 

distribution 


cov(X,Y) 


covariance 


F (ki, k-i) 


F distribution 


corr{X,Y) 


correlation 


Bin(n,p) 


binomial 

distribution 


Px.y 


correlation 


Poisson( 

X) 


Poisson 

distribution 


I 


summation 


Geom(p ) 


geometric 

distribution 


II 


double summation 


HG(N,K, 

n) 


hyper-geometric 

distribution 


Mo 


mode 


Bernip) 


Bernoulli 

distribution 


MR 


mid-range 
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C 3 # '©t'gn 



(Symbol) 


(Symbol Name) 


(Symbol) 


•IT 5 ! 

(Symbol Name) 


{ i 


set 


x$.A 


not element of 


A n B 


intersection 


C a,b ) 


ordered pair 


A U B 


union 


AxB 


cartesian product 


A c B 


subset 


|A| 


cardinality 


A C B 


proper subset / strict 
subset 


#A 


cardinality 


A <t B 


not subset 




aleph-null 


A 2 B 


superset 




aleph-one 


A D B 


proper superset / strict 
superset 


0 


empty set 


A 7> B 


not superset 


u 


universal set 


2 a 


power set 


N„ 


natural numbers / 
whole numbers set 
(with zero) 


W-4) 


power set 


N, 


natural numbers / 
whole numbers set 
(without zero) 


A = B 


equality 


Z 


integer numbers set 


A c 


complement 


Q 


rational numbers 
set 


A \ B ‘ 


relative complement 


R 


real numbers set 


A-B 


relative complement 


C 


complex numbers 
set 


A A B 


symmetric difference 


A © B 


symmetric 

difference 


iz£A 


element of 
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j.ir ^ 5 #^ 



afffa 

(Symbol) 


HI*) 

(Symbol Name) 


sFifa 

(Symbol) 


*tTSf 

(Symbol Name) 




and 


© 


circled plus / oplus 


A 


caret / circumflex 


~ 


tilde 


& 


ampersand 


=> 


implies 


+ 


plus 


<=> 


equivalent 


V 


reversed caret 


V 


for all 




vertical line 


3 


there exists 


x 1 


single quote 


a 


there does not exists 


X 


bar 




therefore 


“I 


not 




because / since 


! 


exclamation mark 







i.Js « 1%i*N c t|'^ < ? 5 tlf®i^4><? ej'®)<M*[^, 



2f3>fo 

(Symbol) 


(Symbol Name) 


(Symbol) 


•IT 5 ! 

(Symbol Name) 


lim /(xj 

*2—*XU 


limit 


V 


time derivative 


E 


epsilon 


y 


time second 
derivative 


e 


e constant / Euler's 
number 


Of{x,y 


partial derivative 


8x 


y ' 


derivative 


J 


integral 


y" 


second derivative 


If 


double integral 


y (n) 


nth derivative 


JIf 


triple integral 


dy 

drr. 


derivative 


§ 


closed contour / 
line integral 


dx 2 


second derivative 


§ 


closed surface 
integral 



iv 
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d“y 

dx n 


nth derivative 


<rn> 

jjj 


closed volume 
integral 


[a,b] 


closed interval 


~x 


vector 


( a,b ) 


open interval 


X 


unit vector 


i 


imaginary unit 


x * y 


convolution 


z* 


complex conjugate 


£ 


Laplace transform 


z 


complex conjugate 


T 


Fourier transform 


V 


nabla / del 


<5 


delta function 






00 


lemniscate 



^Ut 







MMl 






tahlM 


(Name) 


(European) 


(Roman) 


(Name) 


(European) 


(Roman) 


zero 


0 






200 


cc 


one 


1 


I 




300 


ccc 


two 


2 


II 




400 


CD 


three 


3 


III 




500 


D 


four 


4 


IV 




600 


DC 


five 


5 


V 




700 


DCC 


six 


6 


VI 




800 


DCCC 


seven 


7 


VII 




900 


CM 


eight 


8 


VIII 




1000 


M 


nine 


9 


IX 








ten 


10 


X 








eleven 


11 


XI 








twelve 


12 


XII 








thirteen 


13 


XIII 








fourteen 


14 


XIV 








fifteen 


15 


XV 








sixteen 


16 


XVI 








seventeen 


17 


XVII 








eighteen 


18 


XVIII 


sixty 


60 


LX 


nineteen 


19 


XIX 


seventy 


70 


LXX 
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twenty 


20 


XX 


eighty 


80 


LXXX 


thirty 


30 


XXX 


ninety 


90 


xc 


fourty 


40 


XL 


one 

hundred 


100 


c 


fifty 


50 


L 












(Upper 

Case) 


•tpt 

(Lower Case) 
W® Alc^-st 


*3)4* «c»rMH *Tt 5 t 
(Greek Letter 
Name) 


(English 

Equivalent) 


A 


a 


Alpha 


a 


B 


P 


Beta 


b 


r 


y 


Gamma 


g 


A 


8 


Delta 


d 


E 


e 


Epsilon 


e 


z 


c 


Zeta 


z 


H 


h 


Eta 


h 


0 


0 


Theta 


th 


I 


t 


Iota 


i 


K 


K 


Kappa 


k 


A 


X 


Lambda 


1 


M 


p 


Mu 


m 


N 


V 


Nu 


n 






Xi 


X 


O 


o 


Omicron 


o 


n 


71 


Pi 


P 


p 


P 


Rlio 


r 


z 


0 


Sigma 


s 


T 


T 


Tau 


t 


Y 


U 


Upsilon 


u 


<D 


<P 


Phi 


ph 


X 


y. 


Chi 


ch 


T 


4/ 


Psi 


ps 


a 


(0 


Omega 


o 
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(Formoula’s of Arithmetic) 

O R'»|' 3 tjv»| : 

RW R#, V, ‘R’ TF5lfRR5 Tfo^tjf I ‘< 5 v rtrI ffsRrJ (Divisible) 
RRU5 RRtR 4RR 4R# ^T'»|fR4 RtRJT ‘*f RtR^, CRR V ‘«t’ = ‘< 3R I 
^R V C4 ‘R’-iiR ^flRR* (Factor) Rf 'S < T%R 4RS. ‘R’ CR V-4R 
, ®f't'5R> (Multiple) RRt ^R i 

„ R5 

— ►V v rri R'oi'Stj rru® - c®r*rr ^r i 

r 

— ► CR CR^R RSRjf i 4RS, £ R?RTt RRt fRoRtJ ; 2f%4 : — 4RS, — 

R5 4 

— > f'tol'3?j\»R 4R>f5 'QR^^K *r4 5FTt ^sjf^sT (Transitivity) : 

R5 R R5 

— 4RS. — RS^I — 

R R *t 

— >■ '3||(.<l<T>fi5 RR^T '5RR 2|(.*j|®r»ii?J RR : 

— i£RS, — ^(.R ^R° ; >3RttR, R>R RtR (R'STlt RCRC^ I 

r r (r + r) (^r — -n) 

— ► i it|R° R 5 ’ RTCR ^’-^R WR C4R ^hw 'SIR ^RRRR 5 RRT RR | 
‘R’ RfR R 5 ’ ^R £f^S ^RRR4 RR, W ‘R’ ‘i i51 CRR Rv5 i*R° R 5 ’-^? Ct?C?l 
CS[f5 ^CR i 

— ► r^ V-^r «rrw! crrr £f^s ^rrrrs rt rrr>, w V ct oI^r rsrr 
R®T t RR ^RtR CR RS.RT1 '5f ! Rt i IpHf CRRR R^RJt RfRJ fwRtJ RR '3fCR 5 
CTtfRRS R?RXt RCR I CRSJR ^vsjlfir I 

— *■ CR R?Rjf «l«'o >3R# £f^o ^RRRR> ^(tR, , STCR> R°R3t RRt RR I 
— > i-^R RfR 'S CRRR £t^S tS^RlRR 5 (R^, \a<[ <4C4 cRlPt4 R°RTt RRt RR Rf ; 
RRR1 i-C4 CRtfR4 R°vRTt RRCR C4R RSRflRt CRlPl4 f<5C?iR c t ^R 

^FRJR^stRt (CRRR : ^ = iX^X'S = IXiXCj.X'S ^'ojllb I 

— > i RtR R^RJR^ 4R>f5 CRtfRR ^RTR4 RIRR I a CRtfRR 

R°RJt RCR a ^R iflRTRR CR)fR4 ^RtRR 5 a P((.«tR I a ^Ir 5 ! Rs’tTf a ^R 
ef^s ^‘RRRS'SCRR RtRT (RfR ^Rr|fR4 2(^5 ^ l ?, ,p fR4 RlR 5 ) CRl^ 

(.rIb CRlPt4 R^RJt ^(.'s RtRJ I C4HHI, i£f R°RTl1^ CRUrR 5 Rt ^0*1 'SIR' 'R'aS's 
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>34fu file's ^3 l 5 s 1l l i4 4l40o[, 41 a <34© ?5s,' p ff44 3.(.<a| U)45 <rf 454J14 
4C<sf I <34 <34 4>t4 a <34 444 <.»IlPl4 ^«4t44 C44 4?m a C4 C4tf44 
f^m 441 I C4R 454m4 C4»T?4t C4tf44 145444 

441 C$J4 *Tf C44, 414 CTtt%4 ^4144©^ <34^ 41414 I <rf f454411 c f C4I4 
C4H CTl1%4 <5^4144 44*11 <345144414 ^4f^5 4t4C4 4154 I 14§ <3^ 

^4f^1%4 m°4jt'S <m c.4h <34t 4m l c<t»w <t^.-<34 C4Tf%4 ^4 h (.4 

145*144 : <R = 4X4X4XOX© I 

<34154 4 fc>4 414 <345 <S ^ 414 ^4ft[m i 5414 (.411=14 155414544 <3^ 
^4f^f%4 454454 ^ ^54t4544 ^54 (Exponent) 44t 44 I a C4 C414 4544 
454 aX a C4 a", a X a X a 54 a 3 4l4i 3 jf£4 441 44 I ^T4<34 41441 
14454 4lf4- <14 = 4 a X4* l 

— ► im C4T4 4|4lf44 45444 Wlf=14 $541454 145*144 54 4441 <3^ 4f% 
4T5444 c f 44 4lf54lf45'®4 ^4 $44141 4154 4RB<® | 

— ► C4ll44 45444 C*14 C4^ I ©?®fl4 ©14541 54lPl4 4544 M? I 
— ► C414 4544 541144 $4 41 444144 ©?4J, 5444 54tl44 45443 4< <£ 
45444 5K4 4® 44,<344 4 C'>»3 4 C4tl44> 4544 4141 «1 'o(fi'»|©ij; 5441541$; 
454$ I 54441 5«<M ^14 45.444 ^5^54 C4lf44 $44144 u? 45444 444544 
5554 415 44 I (1444 45441$ (4ll=1<P I (14441 5444 54lf44 45444 4*f 

i<Sb-<34 45 44, ©14 $.,©,£, V> ^45 <3144 54141$$ i©ls <34 $54144 

44 I 

— ► 14 4544 3 4141 l4»l©?J 4154 ^41 41 CSfTvS 4544 (Even Number) 441 
44 I 

-> 54 4544 * 4141 «rff»T<stj mi54 ©r^ <4 Rc<St1^> 4544 (Odd Number) 
441 44 I 

— ► T[4J 45444 414144 44 2n, ^®4t5 

[In % n 4r©lf 44 454J } = {^,8,<b,V,io,....} 455^ 444 (4M144) 1[4] 
45444 54$ I 

{2ft +1 % n 44»tf44 454J 41 *£41 } = { :>,<0,<?, <?>,.••• } 4555 444 
(tmR<t-) ©m4[ 45444 54$ 1 

444 ©154 <p4t 1^44 : 

444 454 44414 444 2J4C4 5441 44^4 ^41^ <345 414 15414114 ‘i4 
4^t’, ‘^4 44^1’, ‘<S4 44tT, ‘<34’, ‘«14’,‘© c f, t414’ <3 l454t4’-<34 41©? 
441^5 ^4 I <4441 4<g4 ^C4 ©4 <3 <»fi;44 41©? <341J5'3 441 4H I C444- 
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i’o-i'l vs 
= — tltgg i 



^.vs ’S’ftSpf ^Rrv^-s f%5j : 

Not : C4H ’Ts^tjft wfBt SllC<P v»t RW v»lc < T > vS(|<j 

C4H ^TS/^UH ^jf*7 (.V'l'Sl SftW 5 vo I ^0=1 vo|(.<p C^FM^jf^N 3 <qc«?i | (TT^R : 

^..V vflft^s *f^£v5 iflvStW- ^ *T*tfsrc> v5ffi> v£|<f“ ,^H= T'PlfsR 5 ^ Rf® 

^<^5] 
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— »■ ^<pfD ^<^115 h Irre® s.t'i 1. red ^t*iPi<j> 

is$R Red ^jeri rirti Rre® ?er ^rs. c%R s 2f'lERR ^roe^ti ®h died 

^ ^ 

CD DDR RfR DIED ®t faRtR RRE® 3ER ; CRRR : 3. S <t = I 

c 5 cS> 

— ► Vf*|f^ c«t(R ®iR^ R>ER C’fM’jFlERR 15 *ID® DRRr ^ 
c^^jRerr ^ *t% ®t«frc R*ifsR ^d?. c’ft't^R^ ■am^t cd rrr ®ir rtr 

®lws) 2fE®Rf&R (SRI ^CR 4R5 R>CR ^RJ (o) Z.C< ; CDDR : 

3b"® — 33 

^.VS = I 

ho 



— > E’fM’jf'R Stl®l DR T f*itajC < P-S 'SIR R|C4 ®1 RCD R*lfRERR ®Mj ^R 3 (i) 
4R?, DDReRR D®f5 Rt4CR ®R 3E®JRf&R ^RJ 4D# 1 5 e tJ (o) 3ER; 
88 "® 

CDDR .88® = l 

iooo 



3-8 D.Rt.D ^R^.Rt.D : 

’t.Rt.'O : R\DTtR RRC5ED Rv5 RRtRD ®R%RER Wil Df# RtRtRD 

(DtWR R.R.®) R^Tt ^D I 

- DsRjtR 2> f®^ crr rrrd ® c t%R5 Rtvs «rm® rier I PICW 
®tERR ’t.Rt.'Q 3ER i I 'ARiR DvDjRRRCR RR(Rlfa<p (relatively RT coprime) 
RRT 3R; PW- tr, h I f<l®3 «lPl4 R°RJ1 'SfRRft ^^C>TlPt<r> I f^I 
R^CDHRR* R^RtRDERR C4R ^4fD R^lTt CDUrr Rl'S ^E® RtER I 

Tj$ft> RS.RJR CTt#R ^3RRE4 fRESlRD WR1 RtRER, ®1ERR R.Rt.®. 
>1R(.®R CRRf RID l CDRR- 
3^3 = 3 *X®*X‘tXJi 4 RS, 

83oo = 3' i X®X<?*X c l 4R R.Rt.® = 3*X®X c l = V8 Mt RfoRlC® %®D 
RsDltR DtRRD CDlfRR 3 ^RhR-'SCRt fbl^® 4M R^RTIR DERI ®1ERR 
^SR 3J34 %® ^R, i<|®tER RI^R^RTRERR 'S c t4R? 1 re5r R.R.« I 

R.R.«. Wfcm ’Rif® : 

CRlPl® ^«tfRC4 fRI*R c t Rf 4ra, R>®1« RS.^ R.Rt.©. fR 1 # 
RsrT DR, ®t RR£f«R C t f*lt DR $SQ>WR RR®DKgD R^£(^ 

“^l<t®RR4R” (Euclid’s Elements) I W? Si'R# ?^iR R.RT.©. 
£tf3jRT HlCR ’iRfs® l ^4fD 'Shl^c'R RRtRT £|Qt>RlfD DTTDTt 4Dt DR I 

3.8 
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V|W<*>R, i88 'Q •i sOo ‘ 5 t. 7 Tf.'Q ft 1 # 4<HPs ^ I £(S|W ^5 

R^Ttf5t4 c^i5 R^Utflr I 'sf?T4= i J ^C=Tt 8, 44?; 

cts i c^it 4?4rtfik4 «m ftt i 

4t=Tf 'S'is I 4*R WRI^ 4^ 'aRP'R f4C4 '»t 5 tt“f4 CS-W «M 

^Tt i, «IW ^tt iV I 4*H 4^ '»t 5 TC*t4 tW 
»t 4 £*i 4 'S'i-TR 5 'sffl f^T C 4 R ^l*f§ 4 |C<P *Tf I 'affi ^T'STfiU 1^4 W?R 4 
’t.Rt.'a i 4wsg n.Rt.'s. iv i 
i88) >800 ( 8 

<m 

tf8) >88 (^ 

>oTr 

O'fa ) <?8 ( i 

Qvb 

>V ) 0?i ( 3> 

O'b 

X 

^r.'^T.'o : R?4Tt4 4?*tm4 wr 

' 3 Tt i <T 5 c t 'Sft\s 4 ( 4 ?.(.' s fC ! 1 ^T.Rt.'S) <J °1 1 3>4 l 

Rr^iR (M^ f^m wri stm^r ^.Rt.®. 's 

^ircst v*mm i cw- 
3^3. = ^XO^X^Xii 44? 

83,00 = cRx'SXtJ^XH 44 = ^xo^xe^xsxii = i\SVCiOO I 

4 t efenn 4 ? 4 rm ^if^® 44*4 C 4 ff% 4 > ^ 4 twst 4 i 4 ^54 4 ? 4 jt 4 
4t4I 7jT54> 14U® 44 I 4«Tt4 Sfr« 4?4Jt'SPTt4 'Q e l*p«l4. 14C^4 ®T.' 3 TT.'©. I 
-> gtf& 4?4Tl4 4.4f.«.4?4ll4t44 'S c t4 5 4 ; C4>44| 44i4 

^v.’^rrr^ (RiPw ^? 4 h (.4 riirI C 4 R 414144 ^44144 414 US 4 Tt 4 rt i 
'5p5<44 4C44 4.41. IS. C'UPs 3,(. c 1 4?4Tl4t44 444 CT}1%4 ^5 l ?' ! 1Rt4<1 'S c W^f 
Rc,^ 4£4, 41 4?4Tf4£44 , Q C I WIS 4>lR I 



'SffT?I*t4 4.41.SS. 'Q 4.41.4. : 



(41 ^fJ1?W4 -st.-STf.’© = 



gt (4t , ®Ooll44) '»fJT?t*t4 4.41.'§ = 



44 ©t 4 i 4 4 . 41 . 1 ® 
44 ?^ 414 4.41.© 
44511 414 4.41.'® 

^ 4 '®i;=tr ’t.Rt.’s 
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®!®t ©fl'Slil ^fo ®tf*t® ®t®T ^pRT C®1®J1® I >j$fi> 

4®ssn€t® ®tf i i 4®# Gt®<if&® ^rtti ®®'s e t ®t ®rs5 ®it ^ ®tf*t 

^®f® i 

®Tl*t® f®*# ®®rc® ^ am ®tf i t£® 3 f^ftn ®rf i t ®t®t 
®t® ®®rr 3 ® i am <nPtc® ®tf 5 t’ 4®i f^§t® ®i%®s ^g® ®tf 5 f ®*n 3 ® i 

C®®*1 : ®f® ®®® G ®|Pt<p ®%l® ®®|r£K® 6 f^.f®. G 8 t®.f®. C l ft'5T?f «M 



®®® g sjiftc® 3 ® ®ft>c®?:®® ®(®®T® = 



a f®.f®. 
8f®.fsi 



I Gfsft<s, <j\J)^<( slFvSC®® 



®lPtC®>3 ®VG(.<JC®® — '® e t I 
8 

GI«J®T® i3®fB 5ff® G G[2(^5 | ®®®t?, ®3Xt“t® ®<R 

^®tr®>® c®®t® afwiw i ‘s’ 4®;® fS^ ®t®t am® ®®t i 

0®H Gt^[®|oo<i 'sit® i ®rc®m ®G $,(.=1 ®TC® tm ^®t® <4®° 1 '3ft®®® c^f5 

\aft® =T5 «^ , ®t® G i ^C® ®tl®> >3®®«J®T® ®®T ®® I t®®®- 

^ G 

— G® 5 ^®? — «T5 G(*(®T® I 

(t 8 



f®t®»J am® ^®t® : 

®3G ^*1®T® : £®M i 5f®®K®® G Sg-S ®tf*tm ®®t3K® GGS G ^ ®tf*f ®t® 
C® ^^ft® ^® ®1t® «t«m ^®TC®® ®JG G(»j®1\o ®®t ®® I C®®®- G 8 8 <3® 
®TG ®I^®T® 8 8 G I 

^®t® s Gtf^t® ®T5®t®c® ®®® G^tr® ®®t i >it®if®® ®®® 

'5^f®TC®® ^j® ®tf*t® G'l^P'IC® ' 5 2^®tf*f G ^G® ®tf*t® '® c t® 5 ®TC® vSG® ®lf% ®Z® 
C® Gf^"®!® ^5®, ®I® fs(2f ^[®t® ®®T I C®®®- <?8G, G88 G$.gG f5®fi> 
®®® Gt®®|\5 | ®tl®® *3® ®rfrGM® , $ c t® 3 ® Go ®®^ ®jG® ®tf*f®m® G®® 3 ® 
; ^5®®!^ £f®G f®®fi>® 1®Jf ^‘®f® OoS^ I 

t®© e fl5pfl® : C®t® ^^ItC®® ^ G ^G® ®rf*t® ®t?f® ^®t®W ®t® 
f®^®!^®!® ®®t ^® I C®®®- OS^® fe®!®;®!® G* S ^ = h. S 8 I 

Rg|R?g ^T«[®t® : C® 5 !® ®t®[®tC®® ^J® G vSg® ®tf*t® ® , f®C ,r l® '®t®[®t®^® 5 ®t® 

fwlfe® ' 5 T®® 1 ® ®®T I 

C®®®- iG S h. ^® fwtfe® ^®f® Vi® S Vi» = 8 S G I 
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■spTl'f'fFs : blulU <rrf*t ^ ct si 4 ^ 'S <jfi5<j ^rg-sff® '»'SR 

VjRfiR 's^'iTC'®^ RSfR, '»R '3^ fc>l-s)tT5 3lf*t Rc.il v£)<pfI5 *Hl^ 4 Tt'S ^ I 
to- a $Rn, i<f tm, b R.R. ^ bv R.R. i <#t vrafi> mrr's 

1 c^fl, £}sR <#R S5R<TF5 — = — MR Rf*R 

b<? © 

b b ^ 

1 sr^[‘ s 1T® — - = — I i3R '5pj 4 1l's(.'p 6 % b£ = 'b S bV £R 5 ?‘I 'M I 
IV © 

3 i*lR 4 1lC'S'9 c>l<ifi> Rf“t^ i£) < p©?!'sR £ImiI®m ^ Rt I 2fC©R> 

©Relic's*! Rtf*t 'J^n> ifl<P®tl'aR ?,W5 dw I J i 5 Ml^L'^lc^»a sRR <3 F$«f ltf*fR> 
sfl'fR Rif*t 'Q MR 'q 'MR r*it Rif*t <i«ii ^ 1 v^ssf RtfRR 5 bR, rr 
'S ©R RtfRR V'jsf ' 5 T5jR[' s 1lfM 5 <1=11 "5R I RRRStC'SR bR,^R,©R 'Q 8$f Rtf*fR> 
SliifM i?kr Reft ^r 1 

>il»R < P RRt^M : RfR ‘SM 'StT'fR RRt> Rtf“f iqRi'R SR CR bR S S.R = ^r ° 
©R, '©CR ^ Rtft f©Rfi> ^fRrs sRt^’rtC© ©ItC^ R*Tt SR I 'SRtCR SR RlftfiJcRs 
bR 'Q O'?! Rtf*IR RRTR> Rt ' 5 T*1T RRFjM iflR^ '®'s)?l Rtf*fCR bR 'Q SR Rlf*lR 
MR RRt^RtfM R«Tf SR I 

rMr : 

b) RB# Rift RRl^M SCR £|t#R Rift RRRR ©SR^R RRJRlft 

ricrr 's c iw<i rrr sr 1 rj % r = n % r scr r*r =rr i 
s) rrt-jric©? ©i<ftT© w ©t^n© © rrir sr 1 

©) vmR 4 ©Mr Rift m^-riM scr j-sj « ©r RtftR v^yrr®, sr « 8 < 

mfR ^rr 1 Ms 1 

^,.'!j *|'®<ps| RrR '®I <1 ^mR : 

*f®^| '5f|T\*f, boo | >SFR?,^IT 

J 1 w tl¥'o 's?fl 2pof% RrRr <11<1RIQ<P C^M m<rt *l's<P<ll ^RRtl S# I 

C{ 

fifRT'R fif'SR 5 '%’ I '5f^ RC^s’ 1 (R^R, 1t l'o<P^I R — — I 

^oo 

H% CM sa I 
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HQI <K^T5 v\w<\ 




^slttpr 




*WI 


*F5*R\ 
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r<? 
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* 0 % 


8 




ioo 
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Ro 


^0 


ko% 


e 




ioo 






.i£o 


i<?o 


i <to% 
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ioo 




i 

br 


.i*<? 


i 

i^- 

* 


i*-% 

* 






ioo 




i 


.oot? 


i 


-% 



^oo s * 

ioo 



C*T R[*tm li’ffsPP «9^ ^vs^Rfc^ RfSfR'f ?T 

'»?ftvj*f ^R’II'bQ'o "<P*ll RR I 

*i'®*stic* Rwm^tts^r swi : 



M iV is. i „ 

ilr% = = — ; *— %= 

ioo <to O 



i °l 

*- _ 

o _ o 



ioo ioo 



H i 

— X — - 

O iOO 



000 



^ i, 3 o 80 

a <z ^.o ioo 



80 % 



>*- i*- 

i i i i i „ 

— = — X - = ^ = i*— % 

V V > ioo i> 
}■<— 



^STtKCRt ew*r : 

^.8 

•5..8% = - = .cR8 ; iOo% = 

ioo 



iM>o 

= i.oo 

ioo 



b = CTT5 <#t, r = 1t t^<n ^SfteR = -— % <3 

ioo 

p = *|\*R<rt wsR = b 4<t S% ^ p = br. 
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^UTsTfC^ *i'©TOHT «Wt 



.oo'bH = 



.oo'b^Xioo .'Js c i 



i.Off = - 



ioo 
i.'StfXioo 



ioo 
i'SC 



= .*°L% 



ioo 



= i'0<?% 




ioo 
'Q : 

CTOtWbtll *Tt® ^ TO® ’ttw I CTOT fetfTO fTOT?® TO 
<1><1C.® CT TOU TO, ®tTTO ‘iTO^TOT’ TOTO 3$ I TOUT CTOR fitter fTOTO TOM 
CT m TOTOT m ®lC<t> 'RiTO^=ij’ <1=11 TO | 

’ TOlTOTOf C^f*t TO 5 ! TO® TO I 
■ TOMTOT TO TO^T TOfe TO I 
TOTOTOf TOTOTtflTO CTOlC«bR TOTO <7 tITOM®1vS|, ^TOotTO, TOR>®I®I « 
■TObl?l<l CTOTO Rc<l TOcTO I ^IHDC'I 1 TOT^fsfTO TO® <1=11 TO 1 t£|<pfl5 

fe%ro 3j^u toto. ®r ctoictoiii «nus ^rr^fsRs tototo 4too2j ^ RtRoto 

WTO f^TOTTTO <1=1 1 TO l TO^fK fwPro fTOTOCTO TOT3 CTO| TOT® >wcTOb 

TO®t i toctto toto ftfroTOTOro gf^s hrj^ii towis to® tom 
TOT to i TOjroTOitTOT RRwiIgTO ^5TO Rwi <kh Ni£f><< ^=i) RPfB <kh i isrtffc 
^5TOTO TOcTOHl CTOTO 5 TOTO TOT5J CTO, 

TtoFTOSMJ - TIRP^U = «Tf® 

3RPFTT - Ri£B1^=1J = ^T# 
tgro^ro + 'wt^rofro 5 TO® = RRctoW 
RRciii’f + =n® = feRr^u 
RRwii’T - ^1 % = Itort ^=ij 

TOR TOTTO® TOTO CTO RT® TOT TOf® WTTO froftCTOTCTO ^TO f$m TOT TO 4TOS1 
'®lc4 :3 TT*lT^ c t RRcillCTO '*r®TOT TOTO £f<Pt*f TOT TO I 'TOiJtoRto* TOct>n ScgTO 
TOT TOTTORTO SRT^UC^ frofTOCTOTTO <1C®1 TOT TOT TO I 

S% *n® tot totom to® tot to1% RRctiicto S% iron i 4<t w< 
ioo t&ttoto RRctiicto to® tot to!® s i b ^r froft«iiM s% to® TO'TOf® 

s 

TO^p=br^cTOTOsTO<RTtTOtTO, p = br-bx- 



ioo 



bxS 



TO®tot S% =tr® b ! bt^t RRroffif® fefero = b + i 



ioo 



TO> 
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^ ^ ^ ^ ^ bxS 

S% b fofRRbFfs f®rlRiPR f^RRSpO = b T>R1 | 

ioo 

b ft^RRTFt csrfB p Srn RR> Rt p=br pJR C*fiRs Ri'STrf RR i 

p pxioo BXboo 

b ioo b 

’3r«fr«, *twt *n« ri ’ s# = pX ^— i 

b 

*> ^T^ts 

<rrri Rnfe Rt srf%&R ma <rrr rj% Rt rr fc*R 

rt'srrh rr?. rr arD«ic<> ^ i 

rr (R^rt TtRicR rtrr 1 ^© ■spirr Rt ^stppi rri rr i 
nteR-pTR crripicrr crer* ^rrerr $rr cr '^f<i^ ^ crtr 
^rrc^p '»(c< > ^ror pjr rri rr i ^pfp, ^rrr RjRRttRR ©trj ^trerr riPi-k^p 
ER ^FoR' 3» fes RR ^ I 

5pt 'G ^*TRR RT 'afpRpR RvtUkR* ^prspTRf ppT-'*ii»i=i R<Rt RR I 
C4M PiPpi Sl^R ^sRR CR=H fRfp^ RRCiR ‘SRJ CR ^pt ERRt RR P|(.<P 
PJERR RR RRt RR I ^CRR RR RtRR'P® ioo t>R>R ^RR *4R> RRERR Wfl RRI 
30R RiE<P ^R? '«lt < P *f®RRl <ilf^4 PIERR RR <t«ll RR I ' 

^gpf RlRR'bo ^ aw? : rrr 53 ft 'Q t>^fa Jf I 
CR=R=1 ^RPPt RT ppTRERR tg'RR CR ^p? f^RH RRt RR RtER= RR*! ^Jpf 
RRT RR l WTRR PiPr2 RRRtC® Rpf-'RtRRER 'SfPPf RER RRR# (*ifnS 
RRERR W) 'oR ^SaRR ppt fRRRR RRt RO=1 <3^ ^C4 ^ ^*il RR I 

^sHJRPt ^Ef R Rf sim*T "gCRR RR’ R*TF5 *RRRt RtfRR 5 t 5C f R ^R 
<[^Pl I -1S«1 ^iRRR C^3l ^5fpPT ) 'gpt 5 '^pR ^R 'S '3TSR-i£)^ bRfD tjHIwR 
<R (RR l«*<n> WRt ^TR 5 ^, ^14<P f^«f?j ^<rf '?jR 1 

«T^%?I (R, 

'“t'sWt jj(,h<] ^R S 3,0=1, 

ioo 5 ^^ iW^PftS^WI 

s 

i ^6R=R i <q2?,w^ ^pf t>l4"l 

ioo 

5 

b : 5iwiw^ : 5 f T bx — 'em 

^00 



Oo 
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b"SRR t bx — —xt ^Rt 

*oo 

i = brt 

S 

rrir b = wr, r = i $rr * = — , (TPitOT m s% 

ioo 

, t= R*R (R^3), i = Rlt> 

5 

\Sc?R R, S% ^(RR ^R ^rrr rfl^R ^rr^ r = 

*oo 

^pTRRH ^ 9 IRl's= i = brt 3 J?3R ^r^R ^t/R ^[f^lst'R i 

7 TRR e t'»lR Oo %R i 'SJT 5 ?, 1R ^1R * V^><t %R i 

*Rt ^ I (RM Plf'rB R^R RtR '5Rj C4R PtKB >R*1 R->il<) < M0 o $.M 
21% SflRf <iv»PfH sftTR 'ot *RR 3R-c<|iH, ^tR Oo %»t, ©jqf? <3 

Wbft RR \Si %*T, ^5Jt% I 

$,.& RF3I *tf?RM : 

<rr ^trsr? t %tM*i ^jr i 

*rf^RliR '8^ CWd C^RR <J«ll ^ I 

R RRT •rt^tW '3 < M J 2jc<ll'Si*i i c*M *lRRl(.*R ®mj, R ^fcspwin 
^ * frRJ-4^R (W § R.R, ^®J1%), C*N)*WM> 4^R %RR 
Cm ^ ^ 4R * (RRt 8 <tf R.%., ^Rltfa) ^Tf 

^ I 

R ^<WWR <£R frpfr i R.fsf., ^5R CWT 1 ^f.R.%. I R 

^fwM-sl <*R (R<T * «H C^3RR 1 I R5 ^fRtGR (RS2R 

*iRrrr ^rj wr Irsr (r< R) * R*f 

%.R, * R*f Rf^f t'SJtfa I 

rH^f ^fsj ’tRsjft’R 4 ^r> <sm \ 

i iS\m = i <fsf CtRlR&R = *oo R5 r i 

R% ’RifaOs «£< <R*Rt, <R C5^T, OT, mi ^R, 

Rt&T, R^SllPf, ft*lt ^RTt% ^C'Sl I Rtt> C^3J ‘ 9 lQi|lt' s R Rf®^ ‘Tl'^RR 

3 1 w R Scg'st ^Rt ^J®Tt : 

i <T<%&R = ioo CSf^fsfSR = ioooo R.%. 
i ii)TR = i R< (.vb^rfvitJR = ioo 
i ^-^5 = *88 
* *Rt =^ -^5 



O* 
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i <f< C5^T = 8V8 

i = io Cb$*t = 8V8o ^TSt 

i ^f ^T1% = ^80 
i = (} <f>f5'|TST 

> = i\8 ^5l^s = Vo ^f’t'Sr 

i f^Tt = bo ^sf&T = iVoo ^frf®t ■ 
i = 8v8o = o f^n v ^frR> 
i <rf*f = 80 

i <?*f #t = i'boo wrs? = i f^n 



C‘ i t*'fl < f“ e 1 I^Tf 4lll^ : 

WIWW3TS CWR = (^ X£T$ 

= (<n^)* 

^fwwm = ^/(<l*?)^ + (^Ir)' 

C^CU^ C^W=T = x SCO's! 

Qi^s? (>M5 ) c*m*p«i = — x x Sub's! 

cwm = ai^cm t-wiM 1 

OT^TICT, a,b,c 1^'sc'Sfa ^ 1%^!^? 25 = a + b + c (Qt'scsra 

*iR%rt) ct», -^fst-msra c^sm = A ls(s-a)(s -b)(s-c). . 
a + b + c ’#*faT 

*w < #%n = (s)= = . 

* * 

’rf^TT = 8X« ’(fett'f 

^rsrf^t?, l^i's(.'st<i = — *J&b 2 - a [CT^fTW a = 'sfsj, b = ^‘ S T^ <Tt^] 

8 

^ ^ _ 

3TSR1^ Q)'»c«t<l c^uswn = LCT’ftW a = W C^P! ’Sf^U] 

8 
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*.io : 



iofsji^rm 


= i <?rf^sft>i 


io t^srm 


= i osfmsrtm 


io o&ftfirm 


= i firm 


iofirm 


= i os^tsrm 


io cwfsrm 


= i c^wm 


io c^wm 


= i f^rm 


ioo fesmsrm 


- i ^*5l«1 


io oo f^Tterm mt 


= i ^ 


io 





io = i 

io C^f-Cr^H = i csfjrfif&t? 

io cMsfoPfGm = i PiC|<) 



io fqS|*| 
io cms <^ liquid 

i o C 5 jniw&m 

tw^T cnfia<? 

io (Tif^tm 

io csftfifcm 

io fsn?m 

io C4>dlfv5|<) 



i Ob<MP|BW 
i Ct>C§lPn5m 
i ' 



i cmF5fm>m 
i cMsPiftSm 
i ft’BH 
i C^llW5|<I 
i 

i fowiftiShl 



frr*fr ’ftlmtc’m orfit^ « fifiH 



i 1mi>m 
i R»t°ii Ri>l< 

i ^3 

i m 
i mrl^r 



'oj».' 8 s (smr) 
0.4* -sn^i (firm) 
*.<ts ct.R (firm) 

0. ^iss fttra (arm) 

1. 'b R>wi(vii>m (arm) 



OO 
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*f9v ft*!? ^ 




)>oo wf’SfttJM 


= b <Pl (.'bPlRbls 


ioo ^pf ObfaffiBl* 


= b 


ioo <pfft&H 


= b 4Trg (4< cwifsf 6 t<i) 


boo 


= b c#g 4t b <pf c^trt^r&m 


C^t^T ’f%TtC»m 444*1^ 




b 88 


= b 


fc^pf'fS 


= b 


8 V 8 o ^pf *fSr 


= b 


boo *T®4 (CfaftdH) 


= b ^43 


b'Wso ^pfrtW 


= b 


OT% 444*1^ 




b^pf^* 


= b *t«t 


C 50 *fSt 


= b ^514 


b^ 5$ 14 


= b 4tfr 


^.o 4I&I 


= b f^n 


ffW •‘‘t^ttC'l? Olfij4 * ^t¥ 


b <pf C#5ftl?ra 


= o.bfe^pftfa (stm) 


i^ffsfBti 


= bo.<Ws 4*f*f5 ( 2 fRt) 


b 


= ^.ss 44<i (fifm) 


b <pftfo 


= <b. 8 c 4< (smt) 


b^f^ 


= 4 < C>lR>ft'Gl« (stnj) 


b ^pf m 


= o.V 8 4< fs$H (fiflU) 




= ^80 <343 


c^app®r ’’tfifatc 9 !? cnGi4 , 's cw%r 44C4?f 3 P"# 


* <pf^s 


= 0*8 3< ^4 


8 ^pfast 4t 8 m 


= Js = o.VOi) 3 , ffa'5l3 (fifT?I) 


b^tfct 


= S*o 4*ff5 = Vo 3*f4sf ' 




=tsb.VS> ^<fw5Rl (sfm) 


ift'ii 


= b<boo 3pf 




= bOO'l.V 4 , fT»U>l3 (SJT?I) 


b ^404 


= 8 oc.'b (<srra) 




= booo 3^4^? 




(bOO <pfe='V'i) ^5) 


b 4<faft*r 


= i&'S'k t^rt 
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b 
i 



8.°i\r *t«r (srm) 
=o.^ l^R 3 (gfR) 
*O.S> ^BR* (afR) 



booo 


= 


b rr cmm? 


hooo 


= 


b RR 1 rB|r 


b ^R Rfeu 


= 


b T?BlR 


bo 


— 


b OSRRpBrr 


c 5 )^* 'Q 






b c^?ra 


= 


o<f .0 RRRR> (a|R) 


b C^PTfBtR 


= 


b'S.oV RRR'St (aflR) 


b RR^ 


= 


f^Bt? (arm) 


b^3 


= 


*.<?8 CT^fSfSR («rm) 


bf^BH 


= 


'Oji.OR ^3 


boo iHTR 


= 


b C5$3 


b 


- 


booo <tffRBm 


b RR IrBr 


= 


bo,oo,ooo RR CRfR>fRBf? 


bR’ffrSl? 


= 


bo.^ R^fsfB 


*.8R 4RR 


= 


b 


bf^Bra 


-- 


booo rr cRF5ftB|<t 


b1*rBH 


= 


0 .^$. RTlRR (aflR) 


b RJt®R 


= 


8.$<t IrBR (atm) 


b tWTfsfR 


— 


. b 






*.*R1®8RT b — CRR 






^8 


b 


= 


boo f^nsfR 


b <r15<p Br 


:= 


bo ^-Bm = booo Bp.rts 


b 4TR 


= 


b R< CvbRstfRBRl 






= boo r< f^f&m 


b R^fftBR 


= 


boo R< CBfrftBtR 






= bo,ooo RT'sf CR.fR. 


b R<^fB 


= 


b88 


b R< «t®f 


= 


JsR<^B 


b R< CE% 


=„ 


8b-8 R<*m 






(b C5^R = ^ RW) 


b ^rr 


=: 


8b-8o R< R®r 
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i ^i>t4 

i fWt 
i 44?t 

i 4<4f*t 



=i o 4< CV^T 
= 'VSo 444 
= <t <r<*m 

= i'b ^ST4 = Vo 4f45? 

= i>0 4t&l = i<j300 4*f 4$t 

= 8V8o <r-sf5F5t 

ftft v v5i4 

= i'boo 



=i fwt (i 4ft = so m) 
iooo 44 CTf^fsr&m *rtft 4 = i f^c^rfsrm 

44 



’tfwftt 4?* 


Jt 4l4«t 


'^IIVH 


w 


444 


4*t4 


444 




Wet 


WK*t 


W“tftl4 

44 


looo 


ioo 


io 


1 


i h>o 


1 /ioo 


i/iooo 


wGft 

44 


14MI 


£4&t 


£44t 


44VM 

44 


csft 


OTp5 


ftft 


tftfj 

444 


f4C4- 

l4t«ll 


wfcl- 

("' *-» L , 

TTO 


W4t- 

ftsra 


ftfrf? 


£®ft- 

■f^m 


734ft- 

ftfrtsl 


ftft- 

fftm 


'SS5H 

' 5 lf<i4(.' 1 l4 

444 


R>C«ll- 

smt 


TX&- 

«rm 


W4t- 

44 


414 


735ft- 

44 


wft- 

44 


f^f%- 

44 


4^4 

4f44c44 

444 


fowl- 

ft5l4 


T3jtT- 

WSTa 


W4l- 

ftt>t4 


ft&t<t 


735 ft- 


wft- 

ftei<i 


ftft- 

fti>fa 



C^gWTsf l Q ^ < j< 444 'S 4fcC4f%44ft 



4f% 


4*4 


f^t 




4<ftt 


%jEI# 


44 


43C44 


47C44 


44 


4\(44 


4*444 


fowtfftra 


ft.ft. 


km 




t. 


inch 


•'’tft'9 


41. 


lbs 




■^s 


ft 


sn4 


It. 


dr 


4®i 


4. 


yds 


C4l?ftlil 


74t. 


vr 




n. 


cubit 




4. ' 


cwt 


4ft° 


4f. 


fur 


ftt®T 


1%. 


gi 


ft5H 


ft. 


L 


4lt^ 


4lt. 


E! 


f»lftft'5t«t 


ftft! 


ml 



'Ob 
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3J3 J s 



i. «T^fJ = wH^f X'sl'st'P + '5t ? ft*ra 
$.. <jj|«f<P = - «f*TE*ra h- '»1^F=T 



ggtg»g n.^t.'g. 'Q *r*it.»-? ^ ! 



' 0 . »TTrsj*f<r = 

_ ®Wt ®T.'3Tt. , 3 

8. ^.'S = 

Wt ®IH 5 t. 3 Tf.'Q 

(t. '8 e r^ = ^.^tt.« x oijwwra 5 t. 3 n. , s. 






<b. ’t'S = <#f 7T5# -=- <#t *rc«T ^t, ^s = — 

q. <flf% ^ x <nf% ^S^Ut 

v. <rt1% ^°v*irt = <nf*ra ’Tsrft -*- ^ 

C 5 ^ WICTI? %^|q C ^ lt> T %1 

Ji>. *FS = ^5fSRt, 



c^rfs c^rn:^ 



C'srfS ^5R 



io. ^ = 



3 R' 5 fJt'®'?: «Tf3 
°<*m < #STR <Tt 3 R*(Jt 
c*rc <w + ys?^ 



2 >i. 3 F% *ps = 

tsn% c*rr*m®r = ^ x^tf% ^?.«rn 

iO. (23^ IWP^ %*f!S5<i ^s = 

tjf% ^*of% 's ^ ^rsrft 

Kiwi'S- ^<ufD<i : 

^ Y 

(£1% W f% +^ ■ _ _ - X<2f*fr 

C¥ W^TO^IjT 

t^SH 

^ f&^ w spm im ?$] 



oq 
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i <t. = ^f*F5 ^IJ x / ioo 

i'b. '*l'®<p-sj| <lj<^f<)^f 3 1 = *1\s<p<tl <f*, / ^. C 1) X ioo% 

= ^ 5 ^s<Tt^m /^ 1 -> 1 f«'^ 1 JX>oo% 
iooXC^f*! 

^t, 3 RTfU=- 



^ 1 % + «Tl^ 



R'ttW'fl • > 1^ : 'Q >H»1j|, ‘Pis? , 'Q 

*tf^> R*!^ 4 ? ^TSPOt 'S (,»ita| 'Q t£|| (.'»<! C^t J 1 w lf¥'9 worn ®HJ 
■'Rit 'Q W ISu ^TSRJfa BfHJ : 

ib\ X >TO 

= — — 

^TSRf 



^.o. ?m = 






= £fl«rf^ C5TR 5 R^fTt X R*T/*l*t>l -s-’lR^r®'® (. s ll < t 1J 1° 5 lTf 

Nr (pfr-w^irf i£i^ Rr ?ft rr>t c F f'STrt srtw 5 'sc < i ^wu e?*u ^ 

TSjtg : 

^.5.. <p|(.'St^ ' 3 T S T?T = b'Sf 'arci'Si RR5? X win / 

2R WFRf RRSt - ^>Tt WTO ^ 



R<K <j»lc'srsi RRS (y) = 



xxg 

x-g 



^PRf, « *# MUI '3 ^ = 



*©. <lf® Rt crr = 






_, cN 5 r<^ 

% zzr 

CRft> 



^ 8 . ’RTf - 



1 ^ 

C^t 



^.ch t(hfi 5 ^ = 



cN*f rRxrr 
cN*t ?tf% — rr 



X^TORf *ttsRj 



c*il<p| *6 tiilC'S'fl c^’l J 1 " y lR^'s ^uj : 



<Ob- 
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fern = — — 

c^rfs 3 to 



£|fo < £ e 1 t?M , ^TUU = 
*b\ 'ol^f’f CTO , = 



CUlT> ^ g^j 
^ifeg UiggR 
CUTS^g^ 
?tfe 3^rft 



^ csrf^ 1 !^? cufir^ggi 

its®. ^r^i + sjfeg c^rog , ggu = - — — + — — 

*tfe ggfl feg gjggr*T 



oo. cfesg egg = 



'5t*jg> ^ ®r 



'SRgi «\ + affe «T 

'Si. cgfe egg = — — 

* 

*|vi)<MI «il'S-g*fo fesr? ^jat : 

w , r. , ___ _^_ ®Tfc «g gfggtg 

o^. W isg|g g>eg *i'»g>g| «TT5 = x ioo% 

3RTU ^ ^JT 

^ eft's ■ p t c t7 

'S'S. v t c tJ l^lllS lt l'S<J><)f “Tlo = X iOO% 

feu *t c tJ 



^ ft5 gftj 

08. *t«tj feC<) ’ft'SgRft w = Xioo% 

fell gftj 

_ ^ ^ %U ' , tfe c f 

oe. fet feg g>eg *r®gsgt ~*m = x ioo% 

3RTU ^ ®U 

3R%tU 

'S'b. 3RT^TT = tU3RT^f!J Xioo/gRgro'a ^TJ 

OS. UTU^ft = gRgfts'o TJfft/Sfeo ^T X ^FUSpUI 

Ob'. C*fU fe^U^lJ = X Ufe ^flJ/ioo ^Pft/ioo 

Ocs. 4f*) *(U/ : ^®1J Ut iIRT^TJ (' ! 1U' ! TU I'i> J ig ) l'3c'5g < ’TCU) 

^jg = ■sp fer X iU^feo "^IT/ioo X ^fIJ/i oo 






8o. '5ft 7 I 5 I = 



iOOX^T 



ggg x eft-gg ^fg 



Oc» 
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8i.^T = 



x w x ?fw<t ^b 

ioo 



iooX ^ 

8^. -sb = - - <5rm oto <?b 



80 . = 



'simxRsra 

ioox^p 



oii->m x^c*r 3B 

TOT, 3B O ^'ll-’I'l $fRstfF( 0||>i«1 f^«fen ^35 : 
iooX ^pft^ 



88. ^m = 



ioo + R5R X ' : 5C'l? i^B 



8C. l>3t»-jRh ^h«1 = rM°1 



. ^ V 

i + — IW 

ioo 






„ B 

8^. Ipf , st*urI<I = — X iooo 

[B= i W3 W^sR'B# f*t®, P = ?rc;sfl 
D 

8H. K®T ^JStB = —X J> ooo 

[D= i f*te, P = ^?3B 'SRsjJ 'SRRsBJT] 

8\r. ^ ^ ^ x iooo = CBR - CDR 



CBR - CDR 



io 



8<s. j ^i'oifi<p x r'®wf ■?[fe 3B = 

„ D s 

Co. f*i<5 ^B = — — Xiooo 

^o-i 

[D 0 -i= i <?^b ^5 CT'2'?rrf*fQ, p 00 = f*io *K«m] 



Ci. '3TT ! 4l^ c t sj'ST'i*^ ^sr®H ^B = 



B 



-Xiooo 



CC}.. ®RR^|JT Iwt ^GBB BBS = <Ho -4- *|\S4<|| 

__ _ .. 'SRB^BTt 

CO. 'SBPf^tlB ’SR^ = — 

CBB OjftnSJT 
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<?8. 9 #srt c t c^cwpb ?rw? ?^ijt = ?*tfp 

66 . CWtvS ^!Tf, ^ (TTH? 5 ? / ^ 

<2®. ^ITCS? ’TS.^IffS = 

(2H. ’T® = ^Tsrft/ ^I^^lTt 

^31 : 

(2b-. ^Pl<P OTt^T 5 ^ = ^■’Ijhwd ?t?f? ^<T 

6b. C^fS 3T^ = W- i -i- i> 

®o. ?® 3R*lJt = C^f5 TR^Jt +i 
®2>. ^ ^R?Jt = W? +2> -5- ^ 

®^,. ?t*f? ^(^<J = -y/?t <f ? ?T5|H + ^ X® C PP«1 



^Wtc# 

(Number Set) 

vs.i <7TO>? *lRbtl (Set Identities) : 

<7f5 (Sets) : A,B,C 
j ilR<p C 5 # (Universal Set) : I 
(Complement) ; a! 

(Proper Subset) ■■ A czB 
■#Ft (TfS (Empty Set) = 0 
<rra>? *rcprm (Union of sets) •• A kjB 
C>lt6? C5<i (Intersection of sets) ■ An B 
(nt5? (Difference of sets) = A\B 
WcSo ^3f ! 

i. Ac/ 

A Ac A 

«. A = S#Ac5 4?i B c A 
8. Tpfat 0 c A 
6. (TTCS? 7RPIN C- AkjB- {x|jce A,or,xe B } 

8i 
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<b. cat’ll (Commutativity) A u B = Bkj A 
H. ^T^it'SiT (Associativity) Au(BuC) = (AuB)uC 

v. c^uJc-si c^f? C = Akj B = {^|xe A,and,xe b\ 




c^rt^tJ (Commutativity) An B = Bn A 
$o. ?RWtsri (Associativity) An(BnC)-(AnB)nC 
ii. (Distributivity) Au(finC) = (Aufl)n(AuC) 

An(BuC) = (Anfi)u(AnC) 
iA (Idempotency) AnA = A, AkjA — A 

Ms. c'wwfM (Domination) An 0=A,Au/ = / 
i 8. (Identity) Au 0=A,An/ = A 
"id. (Complement) A' = {xe l\x<£ a} 

CTRS>3 C^W 'Q ^Tsjsibt (Complement of Intersection and Union) 

A<jA' = I,AnA'= 0 

i ^(Au B )' = A' n B\ (A n B )' = A' kjB' 

Mr. ’ft*#! (Difference of Sets) 

C = B\ A = {jc|x6 B,and,x£ A } 




8 * 
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B\A = B\(AnB) 

*o. B\A = BnA' 

A\ A = 0 

A\B-A^f An# = 0 




(A\#)nC = (AnC)\(5nC) 

*8. A' = / \ A 

$.(t. C = Ax B - {(jc,;y)|;ce A,and,ye b] 



VA c.-’idJo *R*(Tt (Sets of Numbers) : 

(Natural Numbers) = N 
’Ts^pR^IJt (Whole numbers) : No 
7 t° ,? tTt (Integers) = Z 

(Positive integers) : Z + 
^ (Negative integers) : Z 
’Ts^tjt (Rational numbers) : Q 
Am AVM (Real numbers) : R 
^«tit (Complex numbers) : C 



^.N = {1,2,3, } 

N 0 = {0,1,2, 3 } 

itv. Z + = N = {1,2,3, } 

Z = {....,-3,-, 2,-1,.. .} 

z= z - u {0} u Z + = {...,-3, -2,-1, 0,1, 2, 



3, } 



a 



x = — and,ae Z, and, be Z,and,b ^0 
b 



Q= |xj 

'So. C = {jt + iy\x e R, and, ye /?}, i ^T1 



8o 
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oi. N cZ czQ c RczC 




o.o 7 fW5 e l 'ai Wl<l4l (Basic Identities) : 

^s’in (Real numbers) : a,b,c 
o^. a + 0 = a oo. a + (—a) = 0 

08 . a + b = b + a o<t. (a + b) + c = a + (b + c) 

O'b. a - b = a + (-b) on. a.\ = a 



ov. a.— = l,a^O 
a 

8 o. ab = b.a 

8^,. a(b + c) = ab + ac 



0<5. <3.0 = 0 

8i. (ab).c = a.{b.c) 

a 1 

8o. — -a — 
b b 



o.8 (Complex Numbers) : 

(Natural number) = n 
(Imaginary unit) : i 
’Tv^tlf (Complex number) = z 



88 
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(Real part) = a,c 
'3fs x } (Imaginary part) : bi,di 

(Modulus of a complex number) : r,ri,r 2 
C^t c tT^ 

(Argument of a complex number) : cp,(p v <p 2 

88 . 



i' = i 


ii 

* »«w 


/ 4n+1 = i 


i 2 = -1 


; 6 = -i 


i 4n+2 =- 1 


i 3 = —i 


i 1 = -i 


z 4n+3 =-z 


i 4 =1 


i*= 1 


I 4 " = 1 



8<t\ z = a + bi 

S'is. 'srfD=i : 1 5t , H =T^J I 



Imaginary axis 
3b 

bi 1 a + bi 

2 / | 



, Real axis 
1 2 a 3 



- 2 / 

8^. (a + bi) + (c + di ) = (a + c) + (b 4- J)z 

8V. (a + bi) ~(c + di) = (a-c) + (b- d)i 

8b. (a + bi)(c + di) = ( ac — bd) + (ad + bc)i 

a + bi ■ ac + bd bc + ad . 

(to. = — - + — ; -.i 

c + di c +d c +d 



<?i. a-bi =a-bi 



-2 -1 0 : 
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Ci. ci — T cos (p,b — r sin ^3 
<tt>. a + bi- r ( cos (p + i sin (p) 

C8 . ^ a + bi r = V<2 2 +fo 2 ,^ = arctan — 

a 

<t<t. z, -Z 2 = f] (cos q\ + i sin (p x ).r 2 (cos <p 2 + i sin cp 2 ) 

= r,r 2 [ cos(^ t + (p 2 ) + i sin(^, + <p 2 )] 

<?b. r(cos<p + i sin <p) = r[cos(-#>) + i sin(-<p)] 



<tH. 



1 



r(cos^ + isin^) r 



= — [cos(-#>) + i sin(-^)] 



<ttr. 



Zj _ r,(cos^, +/sin^>,) 
z 2 f 2 (cos (p 2 + i sin (p 2 ) 



= -5- [cos(ft - (p 2 ) + i sin(^ - (p 2 )] 
h 



<t*>. z" = [r(cos^>+isin^)]" =r"[cos(n^) + isin(n^>)] 



^o. ^ : (cos (p+ i sin (p) n = cos(n$>) + /sin(rc$>) 

bi. n th ^ ^ : 

f (p+2nk . . <p+2nk'\ 
cos x 1 sin — 

v n n j 

(?Nlw k - 0,1,2, ...n-1. 

bi.. 'SRjoTfCM ^3S ; e a =cosjc + isinjc 



Vz = yj r(cos (p + i sin (p) =yfr 




(Algebra) 

8.i (Factoring Formulas) : 

+KR (Real numbers) : a,b,c 
"Wtf+P ^’tlt (Natural numbers) : n 
to. a 2 -t? 2 -(a + b)(a-b) 
to. a 3 — b 3 — (a-b)(a 2 +ab + b 2 ) 
to. a + b 3 = (a + b)(a 2 -ab + b 2 ) 
to. a 4 - b 4 = (a 2 -b 2 )(a 2 + b 2 ) = (a - b)(a + b)(a 2 + b 2 ) 
to. a 5 -b 5 = (a — b)(a 4 + a 3 b + a 2 b 2 +ab 3 +b 4 ) 
to. + 

to. n ?t Rtwlts ^ 

a n + b n = (a + b){a n - x - a n ~ 2 b + a n - 3 b 2 ab n ~ 2 + b n ~ x ) 

so. n tfstt® ^ 

a" -b n = (a- b)(a n ~ l + a n ' 2 b + a n ' 3 b 2 +.... + ab n ' 2 + b n ~ x ) , 
a" + b" = (a + b)(a n ~ l - a n ~ 2 b + a"~ 3 b 2 + ab n ~ 2 - b "~ l ) 



8 A , ® e tWRf (Product Formulas) : 

?r^lTt (Real numbers) : a,b,c 
^ (Whole numbers) ; n,k 
Si. (a - b) 2 - a 2 - lab + b 2 
S^. (a + b) 2 = a 2 + 2ab + b 2 



( a - b) 3 = a 3 - ?>a 2 b + 3 ab 2 - b 3 



S8. (a+b) 3 = a 3 +3a 2 b + 3ab 2 +b 3 

sc. (a - b) 4 = a 4 - 4a 3 b + 6a 2 b 2 - Aab 3 + b 4 

S'fe. (a + b) 4 = a 4 + 4a 3 b + 6 a 2 b 2 + 4ab 3 + b 4 
ss. f^t ^ : 



(a + by= n c 0 a n + n c l a n 'b+ n c 2 a 



n- 2 



b 2 +...+ n c n _ l ab n ~ 1 + n c n b n . 



8S 
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(TKtCT n c k = 



n\ 






k\(n-k)\ 

<iv. (a + b + cf - a 2 + b 2 + c 2 + lab + Ibc + lea 



HO. 



(a + b + c + .... + u + v) 2 =a 2 +b 2 +c 2 + .... + u 2 +v 2 + 



l(ab + ac + + au + av + bc + + bu + bv + .... + uv ) 

8.0 ^t® (Powers) : 

(*wi^<t> £f^® ^■’Ul) (Bases-Positive real numbrer) : a,b 
■SIT® (Powers-rational numbers) = n,m 



. m _n m+n 

\ to. a a —a 



a n 

Vi. — = a 
a " 



v*. (ab) m =a m b n 

b-8. (a m ) n = a mn 
v®. a' = l 



vo. 









aT 

~b n 



VC. a = 1, a =£ 0 

J_ 

a m 



vo. a m = 



VH. a n =yja m 



8.8 %f (Roots) : 

^ (Bases) = a,b 

HT® ' 3 T?5tTT) (Powers-rational numbers) = n,m 
a,b> O^Tt ^ fter (n=2k, ke N ) 



vv. 




c SO. 
0*. 




,b* 0 



08 . 




m 



= a n 






8V 
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c5>V. 






a 



,a^0 




47^b_ 

2 







4a + 4b 

a-b 



s.<t (Logarithms) : 

*K*fJT (Positive real numbers) : x,y,a,c,k 
(Natural numbers) ; n 

100. ^T?^aT : 

y = log a x ^ x = a y ,a>0,a^\ 

101. log a l=0 log a a = l 

f-oo 

ioo. log a 0 = s ^ a>l a<l 

+ oo 



io8. log a (;ty) = log a x + log a y 'ioa. log a — = log a x - log a y 

y 



io'b. log a (x") = rclog a x 



I — 1 

io<t. log a Vx = -log a x 



log X 

iov. log fl X = - — = log c x. log a c, c > 0, c * 1 

l°g c a 



'iob. log a c — - 



1 



log c a 

iii. J,o ^T, log 10 X = logX 

log e x = lnx 



lio. x = a logaX 



e = lim 

k—>' 



i + i 

V kj 



2 . 718281828 ... 






^3! U 8 
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iio. logx = — - — In jc = 0.434294 In x 

lnlO 

li8. lnx = — - — log x = 2, 302585 log x 
loge 

8.<5a (Equations) : 

: a,b,c,p,q,u,v 

: xi,x 2 ,yi,y 2 ,y3 



V><t. w\ : ax + b = 0,x = — 

a 



twl® : ax 2 + bx + c — 0, x ] 2 = 

: D = b 2 -4ac 

iiV. ^ x 2 + px+ q =0,^5 ' 0 kc =1 

2 b 

ax +bx + c = 0,x = 0,x 2 = 



-b±y]b 2 — 4 ac 



2 a 

|*1 + *2 =~P 
I * 1*2 = <7 



a 



i3o. ax 2 +c = 0,x U2 =±J— 



<rt ^ttfiwra ^as : y 3 + py + q = 0 
l, . V 3 

y, =u + v,y 23 =--(u + v)± — (u + v)i 



(THtCT u 



-U l(zfjz 






2 ' vU, 

8.S «1R|4 'ai^Wl (Inequalities) ; 

; x,y,z 

\a,b,c,d 



,V = 3 



<L 

2 



r-" 2 

^ + 






p 

v3 J 



|^] ? &2 J ^3 »***’ ^ n 

: D,D x ,D y ,D z 



,m,n 



Co 
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t»nRl4 '5T 3 T 5 T^t, <?T*f : 





«r»«h 




a<x<b 


[a,b] 


* *. x 

a b 


a< x<b 


C a,b ] 


« ♦ *. X 

a b 


a< x<b 


[ a,b ) 


, 9 ► X 

a b 


a< x<b 


(a,b) 


© e *■ X 

a b 


-°°<x<b, 
x <b 


i-o-,b] 


s— x 


-°° < x <b, 
x <b 


(-°°,b) 


i — x 


a<x<°°, 
x >a 


[(3,°°) 


♦ X 

a 


a<x< oo, 
x> a 




« *. x 

a 



^ a > b ^ , 'skcn b < a 



J^s. *rfw a > b , 'slRC'i a-b > 0 >s«J° b-a < 0 

i^8. ^ a > b , '®Ir(.®i a+c > b+c 

2>^2-. ^ a > b , 'filRw a-c > b-c 

a > b <*Rs c > d^?f, 'sKw a+c > b+d 

' ^ a > b c >d^t, '®tec«i a - d > b - c 

ii>v. ^t a > b m > 0 ma > mb 

d jy 

a > b m > 0 ^f, ^st^T — > — 

m m 

Vso. ^ a > b m < 0 33, 'ol4i,c=i ma < mb 

I'Si. ^ a > b ^£R° m < 0 'okw — < — 

m m 

io*. ^ 0 < a < b ^ n > 0 a n < b n 

i'fl'D. ^ 0 < a < b n < 0 'sIrc«i a" > b n 
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ys8. 0 < a < b 'skc=i rfa < tfb 

i'Sff. -4ab < , 

2 

a > 0, b > 0 ; ^iTS w|Pi<j> w«t '’rfw a = b ^ i 

i'O'b. a + — > 2, a > 0 ; CTlI^R 5 ’sptwf ^ ^ a = 1 ^ i 
a 

I , fl!i + #? + — + fl 

ios. ya l a 2 ....a n < — -.OT’tflCT a v a 2 ,....,a n >0 

n 

i'SV. ax + b> 0 a > 0^ 'akt«i x > — 

a 

io&. frfw ax + b > 0 ^ a < 0 ^ 'oko«i x<—— 
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i8^. ■#? |x|<a ^11 ©I $.0=1 -a<x<a, a> 0 

i8o. frfw |jc| > a '©ken x<—a x > a CT’ftW a > 0 
i88. x 2 < a |xj < 4a, (Tl^ffW a > 0 

i8<?. x 2 > a ©litt'i \x\ > 4a, (^fTCT a >0 



i 8 <b. ^ > o ^ ^© 1^1 

gU) 

f(x) 

i8 q. ?$r ^ < 0 ^5 

gO) 



\f{x).g{x)> 0 
[g(x)*0 

j/O)-g(*)<0 

|g(x )*0 



8 .V b^fo-si 3 jjj- (Compound Interest Formulas) : 

'»R*U^> ^TJ : A 
SftSlfsRS : C 

,s i%srt c f : r 
WRt : t 
bi«J^Ri<t ^?*in : n 



i8V. bi4=^fa<t ~^3\ : A = C 



1 + - 



n ) 



i8S>. 3ra#f© ^J^fer ^jg : A = C(1 + r)‘ 

iCo. USF^fej ^ : Trfw ftitfa's b<4^fo ^rc5 (n — >°°) , 

©Istw A = Ce n 
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sulftfo (Geometry) 



<?.i J w4l^ I^TSW (Right Tringle) : 

far«Esra <rt^ : a,b 
: c 

5 Mr's f : h 

^sfRt : m a , mb, me 
W 5 ! : a,p 
< lR^C'8'5) ^JPTf^ : R 
^3^33 : r 

tWI : S 




<ar+/?=90° 

b . r, 

iC'S. cos cc = — — sin p 



)><t^. sin a = — = cos /3 
c 

a n 

itf8. tan a = — = cot p 

b 



yta. cot a = — = tan /? 
a 



'id'b. sec a~ — = cos ecB 
b 



c „ 

ifl-H. cos eca = — = step 
a 

iCb-. : a 2 +b 2 =c 2 

)>$<*. a 2 = fc,b 2 = gc, 

f a,b etW 51 ! c l 




i^jo. h 2 = fg ,^* ttw h ^.wl StJO'sl i 



Q 8 
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4 4 

m a ‘3?° m b '5C 6 Tf l 




Q 

m c =—, CT’ftW m r ^S 5 !! ^fi^er c ^ W*Tt 1 



i'Jj'S. /? = — = ra„ 
2 

i'bC. ab = ch 



a + b — c 

i^8. r = 

2 

„ ab ch 
*Wi. 5 = — = — 
2 2 



ab 



a + b + c 



R^et (IsoscelesTringle) : 

; a 
: b 

*W?| (?m : /? 

*M wi : a 
^RJ vSbb'ol : h 
: L 
: S 




,0 a 



iM. P = 90° - 



i4>fc>. L = a + 2b 



,9 , 9 Cl 

i^v. h 2 —b 2 



_ ah b~ . 
I'Ho. S =■ — - = — sin a 
2 2 
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< l.'O (Equilateral Tringle) : 

r^'«cs?<i : a 

5»\s| : h 

<[Jt' 5 Tt*J : R 
^2^5? : r 

*lf^Nt : L 

‘(.*Mip«1 ; S 



h = 



ay ! 3 



1 , aS R 

J<W>. r-—h - — — = — 

3 6 2 

ah a 2 yj 3 

S = — = 

2 4 




= — iH8. L = 3a 



<t.8 (Scalene Tringle) : 

fe|®C©M : a,b,c 

. x a + b + c 

<#^<1 : P = 

2 

fo^osNi c<fh : a,(3,y 
■‘’tft’fo 'S»'®l : a,b,c : h a ,hb,hc 
; a,b,c : m a ,mb,mc 

a,J3,y:t a ,t b ,t c 
^TPTt^ •• R 
^0^333 ^TPTt^ : r 
: S 




a + j3+ 7 = 180 ° 

ina. a + b> c,b + c > a,c + c > b. 
i^b-. \a~b\<c,\b-c\<a,\a — c\<b 



<tb 
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i*U». : q = ^,q\a 




ilro. 



Mr*. /? = 



a 



a 



■ b 2 +c 2 - IbcCosa, 



Mr*. ’Tit 1 ? 



b 2 - a 2 +c 2 - 2acCosf3, 
c 1 = a 2 +b : - 2 abCosy. 
a b c 



= 2 R, 



sin a sin y 3 sin y 

R *c«ll ’TPtfsf l 

_ b _ c _ be _ ac _ ab _ abc 

2sina 2sin/7 2sin^ 2 h a 2 h b 2 h c 45 



2 ( p-a){p-b)(p-c ) 1111 
Mr\S. r =— — — = — H + — 

p r K K h c 



sin « (P-MP- C \ 

2 V be 



. „ a P(p-a) 

ib-8. cos— = 12—2- . 

2 \ be 



tan— = U z^EzP . 
2 V p(p -a) 
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lb-< 2 \ 

ib-fc. 
iVb r. 



iVh>. 

itJO. 

<tV 



2 

K =-W-a)(/’-%-c), 

a 

K =^P(p-a)(P~b)(p-c), 

K = P(p-a)(p-b)(p~c), 

c 

2 b 2 +c 2 

m o = 

h a =bsmy = csmp. 



, . . 2 a +c 

h b = asmy = csma, 'iV < \.m b - — - — 

h=asinfl = bsma 2 

f 2 a +b 




2 _ 4 bcp(p-a) 

“ 0> + c) 2 ’ 

2 _ 4 acp{p-b) 
b (a + cf ’ 

2 _ 4 abp(p-c) 

(a + b) 2 

c _ _ bh b _ch c 

2 2 2 
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s = 



ab sin y _ ac sin P be sin a 



2 2 2 

5 = y] p(p - a)(p ~ b)(p - c) C^t-ts ^jS 
aZ?C „ 2 < 



5 = 



4 P 



,S = 2R~ SinaSin pSinA , 



_ , a B y 

S = p tan — tan— tan— 
2 2 2 

(Square) : 

: a 
: d 

: R 
‘trPTt 5 * : r 
: L 
: S 




icsi. d = aV 2 



_ d ayfl 

R = — = 

2 2 



it*'©, r = ■ 



a 



^8. L-Aa 



S =a~ 



(t.'b 'ailii'iic’ftfl (Rectangle) : 



'SfRl'oCW^ 

^JPTT< 

*#%n : l 

(.•sp^tper ; S 



a,b 

d 

R 




d = V a 2 +b 2 
iJ»v. L = 2(a + b ) 

<?.H JtlVl'sQ'P (Parallelogram) 

?rf^ : a,b 
: d x , d 2 
£344 : a , P 
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^4 ^5} C?H : (p 
vStt'ol : h 
<lfs%ri : L 
: S 

\OQ. 6t + y5~180° ^.oi. d\ + d -2 — 2 (<3 2 +/?‘) 

^ocj.. h = bsina = bs\n/3 \ov. L = 2(a + b) 

$. 08 . S = ah = absina,S = -^d,d 2 sirup 




\o<t. a + /3 = 180° 
h = asina = 
^ob. L-4a 



d x d 2 

'la 



Jj.o'i 1. d { 2 
^ob-. r - 



+ d 2 — 4 a 2 
h _ d x d 2 _ 
2 ~^a~~ 



<2 sin# 
2 



2 1 

*io. S - ah — a sin a,S =—d,d 0 

2 1 2 

<t.b Siif'tfwsm (Trapezoid) : 

iatfafsralws ; a,b 
'StSfPTf : q 
: h 

W3JTF) : S 




W. q = 



a + b 



_ a + b , 

4^4. S = — r — -h - qh 



2 2 
<t.$o (IsoscelesTrapezoid) : 



'bo 
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«fsi : a,b 

<rt^ : c 
■sisjTsrr : q 
>5 bo's! : h 
: d 

: R 
: S 



^i'S. q-- 



a + b 



3.i8. d = V ab + c 2 



h = Jc 2 - — (b-a) 2 



$>is. R = 



:^[ab 



+ c 



yj(2c~a + b){2c + a-b ) 



„ a + b , , 

itia. S = - .h = qh 



(IsoscelesTrapezoid with Incribed Circle) : 



: a,b 

^ : C 
'5? i fT 5 n : q 
'Stfc'al : h 
: d 

^8^33 ^TPTf^ : R 
*lQ-3t<3<l ?[JWt4 : r 
9 #%ft : L 
: S 
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4iv. a + b -2c 
a + b 

4i&. q = -c 

2 

44o. d 2 =h 2 +c 2 

h ■> Jab 

44>. r = - = - 

2 2 



„ cd cd 

444. R = = : 

2 h 4 r 




44o. L = 2(a + fr) = 4c 



„ a + b , (a + b)^i ab , , Lr 

448. 5 = Jh = — — = q h = ch = — 

2 2 2 
<t.i4 '5JWJ JjtPtfetfsi (Trapezoid with Incribed Circle) : 

'^fsr : a,b 
^ : c,d 
^*ljsn : q 
tSbb<a| : h 
: d x ,d 2 

c*m ■■ (p 

'5TSS^5 : r 

^JPTt^ : R 

: L 

WW : S 




44<f\ a + b = c + d 

44H. L = 2(a + b) = 2(c + d) 



44^. q - 



a + b 



c + d 

2 



„ a + b , ( a + b)4ab 

o = .n = = qh. 



44V. 



1 



S = —d x d 2 s\xup 



^4 
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(Kite) : 

^ : a,b 
: d v d 2 
: a,(5,y 
<#%H : L 
CWI : S 

oc+ fd + 2y — 360° 
L = 2(a + b) 
n d,d 0 

S =—!—£■ 

2 




<?.i8 *(»i^ b'j'^s? (Cyclic Quadrilateral) : 

boosts ^ : a,b,c,d 
b'g'|C'Srs)l = d { ,d 2 
^ c fl 'Stsjr? C^H : (p 
c^H : a, /?, y, 8 

’tfPfaT : L 

: p 

C5F3PPT : S 

W. a + J3+ y+8 = 180° 

'Gc a lft<t ^ ; ac + bd = d i d 2 
3.^8. L = a + b + c + d 




„ 1 | (ac + bd)(ad + bc)(ab + cd ) ^ L 

R = - - C*P*m?T p= — 

4 \(p-a)(p-b)(p-c)(p-d) 2 

Wa. S = d y d 2 sin (p, S = *J(p - a)( p - b)(p - c)(p - d) 



(?T*1TCT p = 

Q.'ift (Tangential Quadrilateral) : 
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**«5 1 



^ •- a,b,c,d 

d x ,d 2 

wfe ^rcsfT? <SN : (p 

: r 

*#%rt : L 

<#^NT< : P 

C^aPH : s 

^ e i. a + b = c + d 
^\£>v. L- a+b + c + d = 2 (a + c) = 2 (b + d) 

„ Jd?d]-(a-b)\a + b- pf 

*os>. R = - >— ‘— 2 — - — — -CT’fr-T p 




2 p 



L 

2 



1 



58o. S = pr = —d l d 2 sin (p 

<t.^ b'^'St (General Quadrilateral) : 

boosts ^ : a,b,c,d 
: d v ,d 2 

C^t«f : <p 
c*t*f : a,(3,y,8 
< lMtoT : L 
C**<2W«1 : S 

5,8i. cc + (3 + y+ 8 = 360° 

5.8 5.. L = ci + b-\-c-\-d 

5.80. S = ^-d,d 2 sin^ 

<t.5 < t 7 T5Rl?;W^ (Regular Hexagon) : 

'Wi/'m.’. a 
^z% c^t't : a 
Sto'ot : m 
^rwr4 : r 
‘=#^S ^JPTI< : R 
: L 

: p 
vb8 
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WW : S 



* 88 . a = 120 ° 



*8 (t. 



a ^/3 

r = m = 

2 



*8fc. R-a 



*8S. L = 6a 



*8br. S = 



pr = 



a 2 3S 

2 






P 



L 

2 



Ofr (Regular Polygon) : 

’’fl’tf / ^ ; a, <rt^t = n 

<?m : a , ## : m 

'STSS^RT : r 
: R 

*lf^fat : L, : P 

CW : S 




*8*. a = ^-^.180° 

2 



*Co. R = 



2 sin 



7 t 



r = m — ■ 



2 tan 



K 



=Jr 2 -^- 



*£*. L = na 



nR _ 2 . 2n 
2 n 



*<M. S = ::i! —sin — ,S = pr = pJR 2 - — C^NtCT p = 



^ (Circle) : 

^3T>t1< : R 
Pill'S : e.f 
'STSJT^sf C^t*f : a 
*#%rl : L 

*£8. a = 2RSin — 
2 



^JPT : d ^Tjt : a 
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N> 1 t"< 



a { a 2 =b l b 2 




ee l = ff t 
g 2 =ffx 
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<(.'33 ^JPTtM : R 
: S 

(3W (C^felTCT) : X 
^3 C^M (file's) : Ot 

< #%m : L 

C*if l £l»fcl : S 



s = Rx 
nRa 

*«*. 5 = jr 

180 ° 

^'0. L = s + 2R 



*fc8. 5 = 



/fo 

2 



R 2 x _ 7iR 2 a 
~Y~ 360 ° 



(Segment of a Circle) : 

■^(.3<1 <ITf 3 Tt*t : R 
: S 

: a 

^ CW (calwtw) : X 

^5 C^t'f (fsljk 5 ®) : a 

^5t?5*R( '5W)'s| : h 
*lf^faT : L 
: S 



s 




a = 2^2hR — h 2 . h = R--^4R 2 -a 2 ,h < R 

o 



^bS. L = s + a 

*Mr. S=^[sR-a{R-h)] 

S~-ha 

3 

fr.***H^(Cube) ; 

<13 : a 
3*f : d 




m 
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^TPtT 5 ? : r 
«fsra C^W^I : S 
'5fI?T5 J ? : V 



^<s>. d = «V 3 Js. Ho. r = — 

2 

/T 

*8>. R = ^ ^.S = 6a 2 wV = a 3 

2 

<tA« 'iira^4M >ll^Q"4 (Rectangular Parallelepiped) •• 

*ft?r ; a,b,c 
4< : d 

^fsra c^as^®r : S 

: V 



*H8. d = 4a 2 ±b 2 +c 2 *H<t. 5 = 2{ab + ac + be) 

V = abc 




<?A8 ^twsr (Prism) : 

*nf*fa m : 1 

v£w>\s| : h 

’Tl1% WW : S L 

CstMW«1 : Sb 

Wt W C'iMW'l : S 
JSIRFH : V 
*HH. 5 = S L + 2S b 
*Hlr. ^5H *TP^ fsTStCTsJ <H% WH 




CS.HJS. C^4«1 : S L = pi. 



^b-o. V = S B h 

tA<t 7 fSRl^'b^®l4 (Regular Tetrahedron) : 

&'»cst<i ■'Ttl^Tr •. a 
tStt'Ol : h 




'Jsb- 
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: S B 

WRJ WW : S 
: V 



h = 




***• S B = 



So 2 

4 



^.S = Sa 2 \\r8.V=-S R 

3 

’PR^f^RltPl® (Regular Pyramid) : 

^ra ’rK : a *fRi : b 

® 00'S I : h '»K<P ScO^I : m 

: n : p 

^fsi?f ^TPTt^ : r 

c^«p«1 : Sb ’flfifel C*M*P®! : Sl 
Wl WIW : S 'StlaviH : V 




^V<2-. m = 




ytrto. 



h=i 



4 b 2 sin 2 — -a 2 
n 



2 sin 



K 



n 



S, = — nam - 

L 2 



— na^4b 2 - a 2 

4 



= pm 



Wr. S B = pr *W>. S = S B +S L 

^.c so. V = -^S B h = ~prh 




<tA^ (Frustum of a Regular Pyramid) 

tSto'al : h 
'®l4 < 1 5 'Sbt>'0| : m 
CWM : Si, S 2 
*tt% W?f=1 : S L 
*tfMfar : Pi, P 2 
C^®T '8 C R> : k 
Wt WHt : S 
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vSTRpsJT : V 



b. b 7 

-L = -L 



4- -i-*-* 






***. ^- = £ 2 

5, 

„ m(P, + P 2 ) 

**o. S, =— ^ — 

L 2 

^.c98. S = iS^ + S, + 

h 



a_ a 



v=|(s,+Vs^+s 2 ) 



^<b. v=^ 



3 



1-4 + 

a 






_ AS, 



[l + £ + fc 2 ] 



«tv #t®r (Rectangular Right Wedge) : 

= a,b 
% < issri *rr?i : c 
Sub's! : h 

C' s t a ^ < P G 1 : Sl 

^>R( C^2RF®T : Sb 
3TSJS} C*M*Pe1 : S 
WtW^ : V 

*J»H. S L = - (a + c)^4h 2 +b 2 + b^h 2 + (a-c) 2 




*&b\ Sy^ab k'sfo. S = S B +S L 

<t.y» Tsfassw (Octahedron) : 

«tm : a 

'5^8^033 : r 

9 lRi^G'3'S) : R 

CWR : S 



. , bh ._ 

Ooo. V = — (2 a + c) 
6 




*to 
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'Ooi. r — 



: V 




II 

a 

O' 5L 
oH 


aV 2 

'Sob. /? = 

2 


' = 2a 2 S 


T/ a 3 V2 

'Do8. V = 



\5 srs (Ocosahedron) : 




OoC. r 



a ^ (3 + ^ o°*. R = ZJ 2(5 + V5) 



12 

'3o t i. S = 5a 2 >/3 'Oov. V = 

^T*f (Dodecahedron) : 



5a 3 (3 + V5) 




aJlO(25 + llVl5) 

ooc&. r = — 51 



obo. /? = 



aV 3(1 + V5) 



obb. S = 3a 2 5(5 + 2^5) 



vsb*. y = 



a 3 (15 + 7V5) 



tt.'So cw (Right Circular Cylinder) : 

^JPTTM : R 
: d 

vSbb'iil : H 
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•nrffa cw : s L 

C^iW®T : Sb 

c^sr^ : s 

'51t?r^ J f : V 
\oio. S L = 2 nRH 




oi8. S = S l + 2S b =2xR(H + R) = nd 



H + 



-1 

2 J 



vxt. V = S B H^nR 2 H 



<ts si cw ^ 'Sl ! fo> »i»i'©^ ^5®T (Right Circular Cylinder 

with an Oblique Plane Face) : 



; R 

*1C<rK Sco^o! : hi 
•'tWlPt*) i Sw>^l : h2 

CWR : Sl 

^^it ^R! : Sb 

^ra C^S^PT : S 
^SdW : V 




MTlPPPi^ 




'0i^3. S L = TTRi}^ + Z^) «*<*. Sg = 7lR 2 + fiRjft 2 + 

'Siv. S = S B ^~S B = 7 iR h\ + "h R + -i I/? + 



h^+hj 



fh ,-^ 2 




'Ciij. V = (i\ + h^) 

<t.*>\ (Right Circular 

: R 
^fst : d 
StJ&'ol : H 



*W. 
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'5w>'© 1 m 

*rrffo c^<p«i ; Sl 
04^=1 : Sb 
W tWWW : S 



S, = nRm = 



'SffSI'iH : V 

0^0. H = jm 2 —R 2 

S B = 7 iR 7 

I / J 

'Oi.'S. S = S L + S B = 7iR(m-\- R) = —Ml m -\ — 



7md 



\ 
2 j 



vsc.8. V=-S b H = -tiR 2 H 

3 s 3 

®TV f^»j^ (Frustum of a Right Circular Cone) : 

: R, r 

S»v»| : H 
sfttfo) : m 
T$*T 'Q c fI°'F : k 

C^SPl 5 ^ : Si , S2 
*(]% : S L 

■=TSJ£t C^PP^T : S 

^smr®^ : v 

H = ^m 2 -{R-rf 

5*2 R 2 ,2 

S, r 2 

S — Sj + Sj F S g — tt [/? 2 + r 2 + m(R + r)J 

h ■ 

3 

hs r R f/?Yl hS. 

— 1 -t 1- — I = 1 

3 




S L = mn(R + r ) 



«o. v=|(s,+Vsa+s 2 ) 

ooi. V 



R 

Vr 



[l + tt + k 2 ] 



S'S 
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(t.'HS (.Ml 4 '! 4 (Sphere) : 

: R 

Wt : d 

^fsra C* a M*P 5 1 : S 
: V 

\so^. S = 4nR 2 

*«©. V -—ri^H =~7Vd l = — SR 
3 6 3 




(t.o<t CMI%f (Spherical Cap) : 
wt*n/p<i ; R 
: r 

Sbb'ol : h 

(.•*<$ *P=1 : Sb 
'OC=1<l : Sc 



7 r s J£|'S(.M'5j warp^f : s 
'5(t?r5*T : V 



vs«8. R = 



* 2 + h 2 



2 h 



wq. S B =m 




OO'is. S c = 7 t(h 2 + 



r 2 ) 





Oil S = S B +S C = k{W~ + 2 r 2 ) = Jl(2Rh + r 2 ) 

wv. V = -h 2 (3R-h)-~h(3r 2 +h 2 ) 

6 6 

(t.'S'b CMI^sl (Spherical Sector) : 

tMMTF? MlPrtf : R 

Mfaaa ^fsra 'ajT 3 TtM : r 

'SbO'sl : h 

’TOM'oCM'S : S 
: V 



<\8 
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2 , 

'O'OeB. S = TjR{2h + r) 080 . V =—7rR 2 h 

[C»rf5 : ^JSTSWt 5 1'®} *H*T C*t1% ‘C'*Tt ff tf 'Q ‘<V '^ttC’P i] 

C.OH C*f1#2i (Spherical Segment) : 

?TPn< : R 
: rj , T 2 

SbO'ol : h 

tfT1%[ W 03PM : S s 

'SMS : S t ? S 2 

wjwra : S 

: v 

o8i. S s =2 nRh 

08 *. S = S s + 5, + S 2 = 7t(2Rh + r , 2 + r 2 2 ) 

080 . V=-;zft(3r 2 +3r 2 2 +fc 2 ) 

6 




(f.'Sbr C*ft^ta (Spherical Wedge) : 




: R 

fW^I C^t c t (feck’s) : X 

fWT C*FM (<.<tfoijM) : a 

csr^rm cww : s L 

3T555} \s(.«i<i C^3 Pp®T : S 
^ : V 

088 . S. = --a = 2R 2 x 
L 90 

ttR 2 

«8<t. S = nR 2 + — cc = nR 2 +2R 2 x 



08^. V = 



90 

nR 2 2 _ 3 

a = ~R x 

270 3 



(Ellipsoid) : 
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: a,b,c 
: V 



'S8 c i. V = -mbc 
3 

’fbs 'ail^ (Prolate Spheroid) : 

; a,b,b (a > b) 

«f5RJ : s 




'STl^ : V 



( 



'D8b-. S — 2 7lb 



b + 



a arcsine 1 



, OT'ftW e = 



Ja 2 -b 2 



a 



T 4,9 

08 ^. V =—nb a 
3 

f^T§ (Oblate Spheroid) : 

= a,b,b (a < b) 

WW : S 
: V 



^ ( be ^ 

a arcs in « 



«<to. S = 2/zfr 






v a 



be 

a 



, CT’tlW e = 



V& 2 -a 2 



T 7 4 . 2 

'Stfy V = —itb a 
3 

f.8o ^3|<pta ^ (Circular Torus) 
; R 

^£f*TH ^rmt^ : r 
C*iJ=t£|«P=1 : S 
^rtrr^r : V 




S = AK 2 Rr 



otf'S. V = 2 n 2 Rr 2 
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(Trigonometry) 



TRpf : laf ‘ftftf’ ’fft'SIT’i I 1k 5 t s T e fftft’ 

fc>*t C^TC^ <#*11^ I ^>C<( fawllftfo C^fC^ < TRl l il 9 f MC.tR 'allc'llb'il <pw 
•tt ^3° f®»T <|s^ '=llc«llt> , ll <PMl I >l(.4l*fft <J«l1 ^rm, C*t '*fT5 fesSSt^ 
c^M 'S ^rtki ft^nftc?t ^IotImi <k<i 13rr^t c tfsrf% i fe^fftfs^ 
fe<tliT> i ijsfT .- sin, cos, tan, cot, sec, cosec . 




sin 6 - 

COS 0 - 

tan 6 = 



<t 



PM 

OP «(R)'» ^ 'Sf 
OM « t ft 



cosec 6 = 



OP 'Slfw'o , iSf 



PM *F< 



OP ^ 

PM _ W>4 
OM ^5 ^ ISf 



sec# 



OP _ ^ 



OM 



ft 



cot# = 



OM ^ft 



PM 



«t "4 



wt*r = a,/? 

^1^ ^RtTJ : X,y 

*rast ?Rsljt : k 

'JsA (.<p|H ^(iftlc^fif tufaiih 'Q C^tWsf ’ 5 TWJ •• 

180° 



'OC8. 1 rad - ■ 



*><t<t. 1° =-^—red -0.017453 rad 
180 



= 57°17'45' 



K 



IS 
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va<Nj. ]/ = - — — — rad ~ 0.00029 Irad 
180.60 



'Stf H. 1' = —rad ~ 0.000005 rad 

180.3600 

ofi-v. 



fW 

(f®sjfc®) 


0 


30 


45 


60 


90 


180 


270 


360 


WH 

(wfiuiw) 


0 


it 

~6 


K 

7 


7t 

T 


n 

~2 


K 


3 it 

T 


Ik 



'b.'S J 



'S OT»t : 



sma = 



y 



y 

O'Jsi. tan a- — 
^ x 

r 

O'tj'S. sec <2 = — 
x 




'S'Jso. cos or = — 
r 

X 

'Ms*, cot a = — 

y 

r 

cos eca = — 

y 



W. : y = sinx,— 1 < sinx < 1 

y 




'O'b’tj. C^PTt^t x 5R: < t^ : y = cosx,-l <cosx < 1 




<Vr 
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O'M. mrsFF : y = tanjc,x ^ ( 2k + 1) — ,— °o < tanjc < °° 

y 2 




y 




'S'JicS. (.-'met'C : y = seCJC,* ^ (2k +1) — . 
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v 5 f^ 


sin a 


cos# 


tan# 


cot# 


sec# 


cosec# 


I 


+ 


+ 


+ 


+ 


+ 


+ 


II 


+ 












III 














IV 
















'b.<? RR>»j c.<pkH< e»»u *tM : 

vSHO. 



#° 


« rad 


sin# 


cos a 


tan# 


cot# 


sec# 


cos eca 


0 


0 


0 


1 


0 


oo 


1 


oo 


30 


it 


1 


VI 


1 


43 


2 


2 




6 


2 


2 


43 




VI 




45 


7t 


V2 


42 


1 


1 


S 


V2 




4 


2 


2 










60 


7Z 


VI 


1 


VI 


1 


2 


2 




3 


2 


2 




43 




VI 


90 


K 


1 


0 


CO 


0 


OO 


1 




2 














120 


2 7t 


vi 


1 


-VI 


1 


- 


2 




3 


2 


2 




V3 




VI 


180 


K 


0 


-1 


0 


OO 


-1 


oo 



Vo 
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270 


3 77 
~2 


-1 


0 


oo 


0 


oo 


-1 


360 


2 it 


0 


1 


0 


oo 


1 


oo 



'5H8. 



a 0 


a rad 


sino; 


cos a 


tan or 


coto; 


15 


77 

12 


V6-V2 

4 


V6-V2 

4 


2-S 


2 + s/3 


18 


77 

To 


V5-1 

4 


a/iO+2V5 

4 


^5-2^5 


J5+2V5 


36 


77 

*5 


V 10+2V5 

4 


V5+1 

4 


y/l0+2y/5 

S+i 


V5fl 

Jl(>-2/5 


54 


377 


V5+1 


VlO+2V5 


V5+1 


JlOt-2/5 




10 


4 


4 


VlO + 2V5 


r/5+1 


72 


2 n 

~T 


VlO + 2V5 
4 


V5-1 

4 


V5 + 2V5 


If 


75 


577 

~Y2 


V6 + V2 

4 


-s/6 - V2 
4 


2 + V3 


2-V3 






ou. sin 2 a + cos 2 a - 1 
'S'Vb. sec 2 a - tan 2 a = 1 
cosec 2 or-cot 2 or = I 



'ssv. tan a = 



sin a 
cos a 



'Stro. tanor.cotor = 1 



'S c tc5. cot <2 = 



coso: 
sin a 



1 

' 2 Vi. sec or = 

cos or 



b-i 






www.banglainternet.com 



cos eca- 



1 



sin# 

'5j. £ t : 



OV'S. 



fi 


sin 1 3 


cos/? 


tan /? 


cot / 3 


-a 


-sin # 


+ cos« 


-tan# 


-cot# 


90° -a 


+ cos # 


+ sin« 


+ cot« 


+ tan# 


90° + # 


+ cos# 


-sin# 


-cot# 


-tan# 


00 

0 

o 

1 

£ 


+ sin# 


-cos a 


-tan# 


-cot# 


1 80° + # 


-sin a 


-cos# 


+ tan# 


+ cot# 


270° -# 


-cos a 


-sin# 


+ cot# 


+ tan# 


210° + a 


-cos# 


+ sin# 


-cot# 


-tan# 


360 °-a 


-sin# 


+ COS# 


- tan# 


-cot# 


360° + # 


+ sin# 


+ COS# 


+ tan# 


+ cot# 



'b.V : 

'svs. sin(# + 2m) = sin or, *rfoi 2 n <tt, 360° 
obrc. cos(#±2;ztt) = cos«, 2 k % 360° 

ows. tan(a±m) = tana, *1% n ^ft, 180° 
ob-a. cot(#±;ttt) = cot#, ’nfra jt ^t, 180° 



'b.Jft QlC.4l e lf^Fi4 ifWJ ’ 5 T at 1^ : 

Ob-tr. 



r. sin# = ±\/l-cos 2 # = ±^-(l-cos2#) = 2cos" 



-1 

2 4 J 



2 tan— 
2_ 

i 2 oc 
1 + tan — 
2 



v5V5®. cos or — ±Vl —sin 2 or = ±J~ (1 + cos 2a) = 2 cos 2 -^ - 1 



b-* 
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1-tan 



or 



'St!>o. tan or - 



sin a 
cos or 






sec or - 1 = 



1 + tan 2 — 

2 

sin 2a 



1 + cos 2or 
or 



l-cos2or 
sin 2or 






1 - cos 2or 



2 tan 



l + cos2« 1 + tan 2 « 



cosa , / 2 7 l + cos2or sm2or 

ofci. cot or = = ±vcos ec or- 1 = = 

sin2or l-cos2or 



smor 



= ±, 



o$»^.. sec or: 



| l + cos2or 
l-cos2or 



2 or 



1-tan — 
2 



2 tan 



a 



cos or 



■ = Wl 



2 

1 + tan 



2 or 



+ tan" or = ■ 



1- tan 



or 



o&o. cosccor = 



smor 



:±Vl 



1 + tan 2 



+ cot or = 



2 tan 



or 



ok>8 . sin(o + /?) = sin or cos /? + sin /? cos or 
o&<?. sin(or - /?) = sin a cos /? - sin /? cos or 
ofcfc. cos(or + /?) = cos o cos /? - sin or sin /? 
ok^. cos(or-/?) = cosocos/? + sinorsin/? 
tan or + tan /? 



o*>v. tan(or + /?) = 



1- tan or tan/? 



vo 
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oa>s>. tan (a-/?) = 

800. cot(a+/?) = 

801. cot (a-/?) = 



tan a -tan/? 
1 + tan or tan /? 
1-tanatan/? 
tan a + tan /? 
1 + tan a tan /? 
tan or -tan/? 






8oc^. sin2a = sina.cosa 

80^. cos 2 a - cos 2 o' - sin 2 a = 1 - 2 sin 2 a = 2 cos 2 a - 1 



808. tan2a = 



2tana 
1 - tan 2 a 



8 o(t. cot 2 a = 



cot 2 AT -1 
2 cot or 



2 

cot a- tan or 
cotar - tana 
2 






3 sin a - 4 sin 3 a = 3 cos 2 a. sin a - sin 3 a 

4 sin a. cos a - 8 sin 3 a. cos a 

5 sin a - 20 sin 3 a + 1 6 sin 5 a 

4 cos 3 a - 3 cosa = cos 3 a - 3 cosa.sin 2 a 



So'b. sin 3 a 
80s. sin 4 a 
8ov. sin 5 a 
8o&. cos 3 a 

810. cos 4 a 

811. cos 5 a = 16 cos 5 a- 20 cos 3 a+ 5 cosa 



:8cos 4 a-8cos 2 a + l 



8i^. tan 3 a = 
8ys. tan 4 a = 
8*8. tan 5 a = 
8 *£. cot 3 a: 



3 tana-tan a 
l- 3 tan 2 a 
4 tana- 4 tan 3 a 
l-6tan 2 a + tan 4 a 
tan 5 a -*• 1 0 tan 3 a + 5 tan a 
l- 10 tan 2 a + 5 tan 4 a 
cot 3 a- 3 cota 
3 cot 2 a-l 



V8 
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. l-6tan 2 or+tan or 

cot 4or = r 

4 tan or- 4 tart or 

„ ^ 1 -10tan 2 or + 5tan 4 or 

8J8. cot5or = — r = 

tan or-lOtan or + 5tanor 



. or 1-cosor 

8iV. sin- = ±J 

2 V 2 



or , 1 + cosor 

81t». cos — = ±J — — 

2 V 2 



- , 

8^,o. tan— = ±. 



1-cosor sinor 1-cosor 



or 

85.i. cot— = ±. 



2 v 1 + cosor 1+cosor sinor 

1+cosor 



= cosecor-cotor 



sinor 



1+cosor 

V 1-cosor 1-cosor 



= coseca+cota 



sin or 



or 



2tan- 



1 - tan 



or 



8^. sin or = 



1 + tan 



or 



8^>. cosor = 



1 + tan 



or 



2 tan 



or 



, . 2 a 

1-tan — 



8*8. tanor = - 



1 - tan 



or 



8*<f. cotor = 



2 

or 

2 



2 tan 



or 



. 0 - . a + B a-B 

8*b. sinor + sino = 2sin —cos — 

2 2 

• o r, a+B . a-B 

8*<H. sin or- sin B = 2 cos —sin — — 

2 2 

0 „ a+B a-B 
8*v. cosor + cosp = 2cos —cos — 



fcr(? 
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8*h. 

800 . 

801. 

80*. 

800. 

808 . 

80(f. 

80S. 

80V. 

880. 

881. 
88 *. 
880. 
888 . 
V'b 



n a + fi a-/? 

cosa-cosp = -2sin —sin — 



sin(a + p) 
cos a. cos /? 
sin(a - /?) 



tan or + tan/? = 
tan a - tan ft = 

cos a. cos p 

„ sin(/? + a) 

cot a + cot /? = — 

sin a. sin p 

n sin (/? - a) 

cot a - cot /? — — — 

sin a. sin P 



cosa + sma 



= V2 



cos 



n 

— a 
V4 / 
\ 



■ V2sin 



cos a - sin a - -Jl sin 

cos (a - P) 



K 

— a 
4 / 






cos 



( 7 c A 

— + a 

v4 j 

r it ^ 

— + a 

v4 y 



tan a + cot /? - 
tana- cot /? = 



cosa.sin /? 
cos (a + P) 
cos a. sin fi 



l + cosa = 2cos — 
2 



80 &. 1 — cosa = 2sin 2 — 

2 



l + sina = 2cos 
1 -sina = 2sin 2 
sina.sin/? = 
cos a. cos/? = 
sin a. cos /? = 



/r a 



v 4 2 

f n a 

v+ ^y 



4 2 . 
cos(a - p)- cos(a + p) 
2 ~~ 

cos(a - /?) + cos(a + /?) 
2 

sin(a - p) + sin(a + p) 
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I8C. tana.tan/? = 
•B'b. cota.cot/? = 
#8«l. tana.cot/? = 



tan a + tan [1 
cot a + cot/? 
cot a + cot /? 
tan a + tan /? 
tan a + cot /? 



cot a + tan /? 



88V. sin 2 a - 



1- cos 2a . , 3sina-sin3a 

885s. sin a = 



0Co. sin 4 a 



8Ci. sin 5 a = 



cos4a-4cos2a + 3 

— 

1 Osin a - 5 sin 3a + sin 5a 
16 



. 6 10-15cos2a + 6cos4« -cos6a 

0C*. sin a = 



8^. cos 2 a = 



1 + cos 2 a 



32 



8C8. cos 3 a = 



3 cos a + cos 3a 



8cc. cos 4 a = 



8CV. cos 5 a = 



8CH. cos a = 

8CV. : 



cos4a + 4cos 2a + 3 
8 

10cosa + 5sin3a + cos5a 
16 

. 10 + 15cos2a + 6cos4a + cos6a 



32 



y = arcsin;t,-l < jc < 1, < arcsine < 

2 
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fci I <n 



y 

i 

i 

it 




8CS>. C^PTt^f : 

y = arccosjt,-! < x < 1,0 < arccos x < Tt 



y 




S’iio. UjiHC'St't? : 

7t 

y = arctanx,— < x < < arc tan x < 

2 

y 




vv 
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fci I 



S'Jii. : 

y = arccot x,-<*> <x< °°,0 < arc cot x < K 

y 



K 




8\b^. C.'»1<PC.'ST'U : 

y = arc sccx,xs (-co,-l]u[l,°o),a/rsec.xe 

y 




S’ 

*1 

© 
i 


u 


f 71 

— ,7T 


_ 2J 




u . 



S'b'S. 



: : 



(- oo,— l] u [l, oo), arccosecx e 


1 

1 

1* 

© 


u| 




L 2 ) 





b-<5 
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y 




'b.iV 

8>i>8. arcsin(-x) = -arcsinx 
K 

8M. arcsinx = arccosx 

2 



8'is'tj. arcsinx = arccos vl - x 2 ,0 < x < 1 
sm. arcsinx = -arccos 



8«r. arcsinx = arctan 



-\/l-x 2 ,-l < x < 0 
,x 2 <1. 



vT-7 



8^. arcsinx = arc cot 



8°io. arcsmx = arc cot 



VT-x 2 



VT 



,0<x<l. 



-K-\< X<0. 



8Hi. arccos(-x) = Jt - arccosx 
?r 

8^. arccos x = arcsmx 

2 



8 ^ 0 . arccosx = arcsinVl - x 2 ,0 < x < 1 
8 ^8 . arccos x — K ~ arcsinVl - x 2 ,-l < x < 0 



5t>o 
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